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Further notes on the stemless violets of the South 

Ezra Brainerd 
(with plate i) 

In the preceding paper'^' the pahnata group of blue steniless 
violets was disciisvsed. Next to these in Dr. Small’s Flora of the 
Southeastern United States comes the affinds group, consisting, 
of three closely allied species, growing in wet soil. The^’ are 
characterized by glabrous foliage, and cleistogamous flowers on 
ascending. peduncles that elongate and bear ellipsoid capsules, more 
or less tinged or dotted with purple. 

Viola affinis proves to be a widespread and somewhat vari- 
able species. The most marked variation is the pubescent capsule, 
seen in New England specimens only from Wellesley, Mass., but 
often in specimens from the Middle States, and collected as far 
south as Mt. Vernon, Va. This character appears in no other 
species of our stemless violets, though found, in several of the 
stemmed violets: F. pnhescens^ F. and F, cawa- 

densis. In all cases it is an inconstant character, being often 
absent in associated plants otherwise identical. 

In the South I collected Viola affinis at Summerville, S. C., 
and found it' abundant at 'Biltmore, 'N. C. : From West' Nashville,' 
Temi., Mr. W. W. Eggleston sent me live pi ants, /that 'I .place liere,. 
after 'growing them dor .two seasons; 'though, they; are /somew'hat 
larger than .normal in, leaf, -ca'psule,'' and /seed'. ■■ • 

Specimens 'of Viola L.AisfGLOisii.Gree.ne.. of eastern '.Louisiana 
and Texas '."are not easily' 'distinguished from, specimens of F. affinis 

^,37':'5Si-S90..'',;',ii'",Ja t; 9 i'i:.':"/;:' ' ..•/ 

‘’The Bulletin for December, 1910 ( 37 : 569-^630. fl. 36) was issued ii Ja xpii.l 
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of the North, if one does not know from which region they came. 
For five seasons the southern plant has been growing out of doors 
in Vermont, with no winter protection but a covering of leaves; 
and though not perfectly hardy, and not flowering freely in the 
spring, yet aside from an indefinable something in its general 
aspect, I can diflierentiate it from V. affims by no better earmark 
than the much greater length of the auricles of the sepals. 

However, the southern plant develops a variety with lobed 
leaves, such as is never found in connection with its northern 
relative. This in my recent distribution of the violets of eastern 
North America I have named: Viola Langloisii Greene, var. 
pedatiioba, var. nov. As in V. esctdenta^ the lobed leaves are 
preceded in early spring and followed in late summer b}^ the 
ordinary uncut leaves. 

Viola chalcosperma, the new species of tliLs group from 
Florida, has the same heterophyllous character, and the same 
habitat — low^ tracts often flooded, along sluggish streams. 

The third and last group of blue stemless violets in the South 
may be represented by Viola mcuUata and V, sagitiata, and con- 
sists of eight species. The group is marked by having subulate 
or sagittate cleistogamous flowers, on erect peduncles, their cap- 
sules always green ; the leaves markedly cordate only in V. cuc/id- 
lata, usually sharply dentate toward the base or lobed. Two of 
these species differ from the rest in having the spurred petal 
glabrous and the lateral petal furnished with a strongly clavate 
beard. Neither of them is given in the manual of Dr. Small, 
though Viola cucullata is not rare in the southern Alleghanies, 
and V. viARUM Pollard is reported for Oklahoma. Mr. B. F. 
Bush, who sent me specimens' from. Eagle Rock, southern Missouri, 
reports that the species is very common along the rock}' banks 
of the White River, which flows southeastwardly for over a liundred 
miles through the Ozark Hills of northern Arkansas. 

Another pair of , species— V.. fimbri at ula and V. '.'villosa— 
differ from the other six in having a finely pubescent foliage. Both 
are plants of dry sandy soil. V. fimbriatula is rather a northern 
species, reaching southward along, the Appalachian .Mountains;" 
. while v V. villosa is strictly ;southern, and' a,ffects^ the' lower levels 
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of the coastal plains. However, to my great surprise, I found it 
at three stations, 50 or 100 miles apart, in Oklahoma and Arkansas; 
and in the Biltmore herbarium I noted a specimen that came from 
Lufkin, Texas, in 1903.' 

At Biltmore are also to be seen the aberrant forms of IT 
fimbriatulay on which Mr. Pollard based his V. amorphophylla.'^' 
The specimens were originally collected b^^ members of the Bilt- 
more staff, and came from Oak Mt., Tryon, N. C., near the 
Skyuka Hotel (alt. 760 m.) — the only known station. Through 
the kindness of Mr. C. D. Beadle, one of his assistants was allowed 
to guide me to the station — a trip of two hours by rail to Tryon, 
and a three hours drive up the mountain. With F. amorphophylla 
were found several familiar species: V, cucullata, V, palmata, 
and F. fimbriatula; also the two hybrids, F. cucullata X fiui- 
briatula and V. fimbriahda X palmata. The V. fimbriakda was 
the somewhat peculiar form of the southern Alleghanies, having 
at the base of the leaf on either side one or two long slender teeth 
or auricles. Intermingled with these, and differing from them 
only in lack of pubescence, were many young plants of Vc amor- 
phophylla, The query at once arises, how did this anomalous 
form originate. Many analogous cases lead me to believe that it 
is a Mendelian derivative from F. cucullata X fiMbriatulay with 
which it is still growing— inheriting the leaf form of the one 
parent species and the glabrous character of the other. In con- 
firmation of this view I would state that at this station were found 
several plants that had the leaf form of F. cucullata X fifnbriattdar 
but wei'e unlike it in being perfectly glabrous— another derivative, 
still hybrid in part. Such a plant may be conveniently called a 
subhybrid; while a plant like F- amor phophyllay wholly rid ol 
the hybridity in its parentage, may be called an ex-hybrid. F. 
cucullata X fimbriahda is frequently found in the North, appearing 
in two forms, accoiriing as the parent V, fimhriatula has the leaves 
at the base coarsely toothed or merely crenate-serrate. From a 
iivbrid of the latter form I raised in 1908, and have still in the 
garden, nine offspring reverting variously, as respects the several 
pairs of opposed characters found in the grandparents, sometimes 
to one of them and sometimes to the other, and sometimes to the 


*Proc. Biol. Soc. Wasii. 13: 129. 1900; Small, Flora of Southeastern U. S. 802. 
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mother liybrid. Among these nine offspring are two as glabrous 
as the plant of Mr. Pollard. It is hoped that seeds of the Oak 
Mt. plants recently vsown will another season throw still further 
light on the status of F. amorphophylla, ' 

Viola sagiitata and F. emarginata constitute another pair of 
closely allied species; indeed, the latter was originally proposed by 
Niittall as a variety of the former. F. emarginata grows in much 
drier soil, and matures wider leaves. It occurs frequently in open 
woods near Eutaw Springs and Columbia, S. C., and in groves of 
oak on hillsides at Tr3'on, N. C.; also abundantly on low hills in 
the vicinity of Muskogee, Okla. The notched petals that Niittall 
observed in the type, and that suggested the name, are rarely 
found in. the plants of the South and West. 

Viola sagiitata is found through a remarkabl^u wide range — 
from eastern Massachusetts to southern Louisiana. It is also 
noteworthy for its inconstancy as respects pubescence. It seems 
to be normally glabrous; but forms with slight or marked pubes- 
cence, like that of V. fimbriahila, occur in certain districts of the 
East, and prevail in the region of the Great Lakes. When these 
two species grow together, they are generally confluent, not onl}' 
as regards pubescence, but in length of petiole, in width of leaf, 
and in sagittate incision at base.* The general situation seems 
to present a marked instance of an interchange of characters in 
two allied species through hybridism, continued perhaps from a 
remote past.f 

Viola dentaia Pursh has found a place in the Britton Manual as 
the older name of F. Porter iana Poliarcl,t an anomalous plant 
of not infrequent occurrence in the northern and middle Atlantic 
States. This in 1904 I interpreted as ■ F. ctictdlata X fimbriakila,% 
the plant discussed above in connection with F. amorphophylla. 

, The identification by . Professor Greene of this plant with Viola 
dentata Pursh is based mainly, upon its being ‘'quite the same’' 
as an,, unpublished .colored drawing of ' .LeConte’s, labeled F. 

■ the two species [F. and V, sagitlata] grow together it is 

difficult to find the pure species unmixed." Philip Dowell, Bull. Torrey Club 37 : 
175, , 29 Ap 1910., ' . 

t'See Eiiodora.8: 5.7. pt 6S. 2^ Mr 1906; .and Am. Nat. 44: '233. ' Ap.ipio.' '■ 
tBull. Torrey Elub 24: 404. ' 1897. ■' 

§Rhodora 6: '217. , 30 .N ,1904. 



Brainerd: Stemless violets of the South 5 

einarginata — a plant that LeConte in his paper on Viola considers 
equivalent to V. dentata Pursh.* .Having seen this beautiful 
drawing, through the kindness of Pro.fessor Greene, I am con- 
vinced that it does represent the V. Porteriana of Pollard; but 
equally confident that it is not the V, dentata of Piirsh. In other 
words, LeConte confused three distinct things: V. sagittata, var. 
emarginata Nuttall, F. defitata Pursh, and a hybrid of F. cticullaia 
with F. fimhriatiila. But the error of LeConte was due in part 
to the earlier errors of Pursh. This pioneer of North American 
botany knew plants in the field better than in the printed pages 
of European authors. It is generally acknowledged that his Viola 
primidifolia — "'pubescent, flowers blue, .sepals ciliate, on dry hills; 
Canada to Virginia’’ — is V. fimbriatula, the form with uncut basal 
lobes; and one who reads carefully his descriptions will, I think, 
be further convinced that his Viola sagittata — '^'ptihescent^ leaves 
incised at the base, peduncles longer than the leaves: on dry hills; 
New England to Virginia” — is also V . fimbriatula, the form with 
coarsely toothed basal lobes; and that his dentata — “g/a- 

hr oil's, leaves subliastately large-toothed below, peduncles shorter 
than the leaves; in w/ meadows and woods; Pennsylvania” — 
is simply F. sagittata Aiton. Having misapplied the name F, 
Pursh had to coin a new name for the plant of Aiton. f 
Viola septemloba LeConte is very abundant in the pine 
barrens of the coastal plains from South Carolina to Mississippi; 
it was well described by its author 85 years ago, and for 25 years 
found a place in Eaton’s Botany, the most Avidely used manual 
of that period. Yet subsequently for half a century it siiflered a 
well-nigh total eclipse; until in 1903 it reappeared to the scientific 
world in Mr. Pollard’s account of the southern violets in Dr. 
Small’s manual. It has been often confused with V, Briitonianar 
a cut-leaved species of,, the same,' group, and of similar 'h,abitat.' 
But they differ strikingly in at .least, two.mespects:: (i) The, seeds 
of V , ■ Brittoniana are ' buff, and- 1 .6 mm. long ; • those of'' 'V. septem- 
loba are dark ,brown'and 2\ mm. long. O n weig hing ,200 seeds^ of 

; *Pi,tton,ia 3',;''256; 'Bot.'Gaz.' 26: 340. '.1898.' ■, 
t'Tlie full-diagnosis of Viola dentata Purslr'is: ‘,‘V. ' glabra; foliis obIongis,:acutis' 
basi truncatis .serratis'inferne siibhastato, grandi-dentatis, ■pedunculiS'foiiis brevioribus,,. 
cal3’’cis iaciniis : linearibus, : petalis 3. , inf erioribus basi barbatis, ' ’ 'FI. Ain. Sept . i : 

1,814; ."'t',,''' ' , A 
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each, those of F. septemloba were found to be 93 per cent, the 
heavier, or nearly twice as large.'*' (2) The leaves of F. Brit- 
toniana are palmately parted, all of the three primary segments 
being again twice or thrice split; those of F. septemloba are 
pedately parted, the ultimate lobe at the base often runcinately 
pointed downward. See plate i, figures 3 and S.f 

In accordance with a general rule discussed in the preceding 
paper, the leaves of F. septemloba are also heterophyllous. The 
older leaves on most plants when in flower are uncut, some of them 
plainly survivors of an autumn growth. Not infrequently vigor- 
ous plants with all the leaves uncut are found growing inter- 
mingled with normal plants. Specimens of these separated out 
might easily pass for a different species. Indeed, an intermediate 
form of F. septemloba, with leaves irregularly 3~5-lobed, was 
published as IF insignis by Mr. Pollard in 1898. J Because of an 
earlier use of this name, Professor Greene renamed the plant F. 
vicinalis, recognizing that it was “manifestly related to F. septem- 
lobaB^ 

But I find this 3-lobed form constantly associated with the 
typical form. In scores of large colonies along the Atlantic and 
Gulf coasts I have found some plants with ail the leaves uncut, 
and some with all the leaves 3-lobed; and sometimes these two 
leaf forms and the usual 7-lobed leaf occur on the same plant. 
It seems to me, therefore, that F. msignis hardly merits even 
varietal rank. 

Viola pedatifida G. Don is entitled to a place in Dr. SmaH’s 
Flora, as it occurs not infrequently on the prairies of western 
Oklahoma. Of all our cut-leaved violets this has a leaf the most 
pronouncedly miiltifid; and the cutting is rather on the palmate 
than on the pedate order, though the name implies the contrary. 

* These two measiiremeuts are in dose agreement. If we assume that both kinds 
of seeds have the same form and density, their length having the ratio 2/1.6, their 
volumes will have the ratio (2/1.6)® — 1.95 -j-, making the seeds of V. septemloba 
95 per cent, the larger. 

f Le Conte says of his F. septemloba'. *Tt is far more wortlw of the name pedata 
than the species to which that name has been applied by general consent.” Annals 
N. Y. Lyceum 2: 141. 1826. — The primary segments of V. pedata are further cleft 

or incised in a palmate fashion. See plate i, figure 6. 

IBot. Gaz, 26: 334, with a good figure. 

:■ IPittonia, 4: '9. ' Ja 1899., 
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The leaf is primarily three-parted, and when well developed each 
of the three segments is further trisected, and then each of these 
subdivisions once more cut into 2-4 lobes. (See plate i, figure 
2.) In the smaller leaves and in those that appear in summer the 
lateral primary segments are often imperfectly or obscurely tri- 
sected and seem to be somewhat irregularly pedate; and this 
fact doubtless suggested the inappropriate name of the species. 
In F. pedatifida the middle segment is never uncut, as in leaves 
strictl}" pedate, but is even more dissected than the latei'al seg- 
ments. 


Synopsis of cticiillate-saurittata grroiip of Ibliie steinless ytolets 


Spurred petal glabrous, lateral with clavate beard. 
Leaves uncut, broadly cordate-ovate. 


ir. cuctdlata. 


Leaves pedately lobed or parted. 

Spurred petal villous at base, lateral wdth capillary beard. 
Foliage finely pubescent. 

Leaves ovate-oblong, acute. 

Leaves ovate to orbicular, obtuse. 


V. viarwn. 


F. fimbriaiula. 
V. I'illosa. 


Leaves oblong-lanceolate, incised at base. 

Foliage nearly or quite glabrous. 

Leaves oblong-lanceolate, incised at base. 

Leaves deltoid to broadly ovate, coarsely toothed at base. 
Leaves uncut or pedately 3-9-lobed. 

Leaves palmately cut into 9-30 lobes. 


F. sagittaia. 

V.sagiUata, 

V. eniarginaia. 

septemloba. 
F. pedatifida. 


All the species of white stemless violets found in the North, 
except Viola renifolia, are found also in the territory embraced 
in Dr. Small’s Flora; and in addition one not found in the North, 
V. vittata Greene. But only two of the northern species, F. 
lanceolata and F. primtiUfolia, are widely distributed in the South 
— F, pallets y F. hlanday and V. mcognita being restricted there to 
the upland region of the southern Alleghanies. 

In this group pubescence proves to be an inconstant character. 
Viola primulifolia, which in the extreme North is quite glabrous, 
becomes more and more pubescent as we go southward, untili n 
the Gulf States it is often densely villous on the petiole and lower 
leaf surface.' , This variety was hrst. noted by LeConte, and named, 
var. ' .FfZZom .'by Amos' Eaton,’ when- ..-he, adopted in his", 'Manual 
LeConte’s treatment of the genus. Mr. Pollard’s Yar. australis 
seemsTo';Cover„the , same ground.," , 

Viola VITTATA Greene (F. Pollard), an odd species 

with long linear leaves, is; at times almost glabrous, and seems 
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to liavo been, so in the type specimens, as the author makes no 
nieiition of any pubescence. ■ But usually more or less hairiness 
appears on the petioles and lower leaf surfaces, and they are sonie- 
times densely villous. 

Viola blanda Willd. is glabrous except for scattered white 
hairs on the upper surface of leaves that unfold at flowering. .But 
ill T.ryon, N. C., 1 found a colo.ny without a trace of white hairs; 
and plants transferred to the garden, and their offspring, have 
continued perfectly glabrous.. 

The type of Viola renifolia Gray is markedly pubescent 
throiighoiit; but the more common form has at least the upper 
leaf surface glabrous, and has been published as a species, 
V. Brainerdiij by Professor Greene.*'^' But the difference 
between the two plants, though perhaps worth naming, is not 
specific, according to my conception of species. 

Viola incognita Brainerd is also inconstant as respects 
pubescence. The type has '‘peduncles, petioles and lower surface 
of leaves pubescent with soft white hairs especially when young, 
the upper leaf surface glabrous or nearly so. ”t But in low moist 
woods nearly glabrous forms are frequent, usually with minute 
white hairs on the upper surface of the later leaves, as in F. 
blanda. Though in all other characters these two forms are 
identical, yet I find their marked difference in pubescence has been 
a source of confusion to students of Viola: and I would therefore 
distinctly mark off this form, as 

Viola incognita^, var. Forbesii, var. nov. Nearly or quite 
glabrous, except often for scattered white hairs on the upper leaf 
surface; otherwise like the type. , A common form in moist wood- 
lands, from eastern Quebec, westward to, Wisconsin, and southward 
to the mountains of eastern Tennessee. 

All forms of V, incog7iita, except certain hybrids, difl'er from 
'V. ' blanda Willd. ' in , having at .maturity broader .leaves with 
deeper and wider sinus, at the base, in having the lateral petals 
bearded, the upper petals obovate and not porrect, and in flowering 
a .week or two earlier. ' But the -most marked difference appears in 
the seeds, which' in Pk incognita are obtuse at base, brown, smooth^ 


'*Pittonia'5: .89., 1902.. ■ 

tRLodora 7: 248.' 31 D 1905. 
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2 mm. long; and in V. blmida acute at base, dark brown, minutely 
rugose, 1.5 111m. long. The accompanying figure is given to 
bring out' these differences, and incidentally to illustrate the 
diagnostic value of seed characters in Viola. 



Figure 1. A, a. seed of Viola incognita; B, a seed of Viola blanda; X 15. 
Middlebury, Vermont 


K^KpIaiiatiosi of plate I 
All the figures X I 

1. Viola palmata L. Lake Co., Fla. 

2. y. pedaiifida G. Don. Muskogee, Okla. 

3. F . ' BriUoniana Pollard. Dedham, IMass. 

4. V. Egglestonii Brainerd. West Nashville, Tenn. 

5. V. triloba var. dilatata (Ell.) Brainerd. Mansfield, La. 

6. F. pedata L. Terra Cotta, D. C. 

7. F. esculenia Ell. Jiacksonville, Fla. 

S. F. sepiemloba LeConte. DeLand, Fla. 
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Studies on the Rocky Mountain flora — XXV 

Per Axel Rydberg 

Ptiiocalais macrolepis Rydb. sp. nov. 

Perennial with fusiform roots; stem glabrous, 2-5 dm, high, 
somewhat branched, glabrous or minutely puberulent; lower 
leaves somewhat petioled, the upper sessile; blades linear-lanceo- 
late, entire or rarely pinnatifid with linear-lanceolate, divergent 
divisions ; heads solitary at the ends of the slender naked branches; 
involucres turbinate, about 2 cm. high. Calyculate bracts 8~io, 
lanceolate or linear-lanceolate, 3-6 mm. long; bracts proper 
12-15, linear-lanceolate, attenuate; achenes about 7 mm. long, 
puberulent on the rounded angles or glabra te; pappus-scales 
lanceolate, 4-5 mm. long, gradually tapering upwards; bristles 
6-7 mm. long. 

In habit this species is intermediate between Ptiiocalais nutans 
and P. major, with the head of the latter, but it differs from both 
in the pappus-scales. In the original description of PtUophora 
major, Gray gives no description of the pappus, stating that his 
specimens were too young. In the Columbia University her- 
barium there is a duplicate of the type, collected by Spalding. 
This has fairty well developed fruit and shows that Ptiiocalais 
major has practically the same pappus as P. nutans, i, e., the 
paleaceous portion is only 2 mm. long, oblong in outline, trimcate 
and somewhat 3-toothed at apex. P. macrolepis grows in sandy 
soil at an altitude of 1200-1500 m. 

Utah: Benches near Salt Lake City, Apr. 30, 1904, A. 0 . 
Garrett 182 (type, in' herb. N. Y. Bot. Card.);; Red Rock,, Canon,' 
June 11, Rydberg 610s ; Salt Lake City, May 12, 1880, ilP P. 
Joses 1707 (at least in part); benches near Salt Lake, June i, 
1900, Stokes, 

Ptiloria, ■ 

y; 'Professor" 'Nelson, in the' NeW'..Manual of Botany"of ' theCe,ntral 
Rocky ;M,,oun tains restores . the 

the Vienna Rules. The only criticism I have to make of the 
treatment of the genus is that he has reduced Ptiloria ramosa 

11 
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Rydb. to a synonym of S. tentdfolia (Torr.) Hall. In the lier“ 
barium of the New York Botanical Garden there is a good speci- 
men of P. rantosa collected by Aven Nelson and Elias Nelson, 
viz., no, 5985. This is labeled Ptiloria pauciflora (Torr.) Raf. 
It agrees well with Nelson's description of S, paticifiora, except 
as . to the pappus, but it is very unlike the type of Prenanthes 
pauciflom Torrey," collected by James and preserved in the her- 
bariiiiii of Columbia University. Ptiloria pauciflora, so, far as 
I know is not found so far north as Wyoming. 

Adopogon 

Professor Nelson has readopted Krigia for this genus and 
perhaps rightly so,, as most of Necker’s genera can scarcely be 
called published. However, he wrongly adopts the name Krigia 
virginica (L.) Nels. for the only species found in the region, not- 
withstanding the fact that there is an older Krigia virginica 
(L.) Wiild. , 

Crepis 

Under Ore-pis riincinata we find in the New Manual the follow- 
ing synon^Tiis and remarks. *‘(C- platyphylla Greene . . . ; 
C. glaucella ,Rydh: . . . , C. tomentulosa, C. per plexans, sand 
C. petiolata R^Mb. ... To recognize the foregoing one would 
first have to assume a hypothetical C, runoinata,)'^ There is 
hardly need of assuming a hypothetical C. riincinata, for there 
are found in the region where the type of Hioracium rtmcinatum 
Torr/*' was collected ' at least two plants which agree very well 
with the original description. One is the plant for wiiich 1 have 
adopted the name Crepis rimcmata, the other is C. riparia A. 
Nets. Most of James’ plants are in the old Torrey herbarium, 
but the type oi Hieracmnt ruiicinatu^^ is not there. Torrey’s 
description is very clear, how^ever, and calls for a' strongly hairy 
, plant. All the synonyms cited above, except „ C. platyphylla, repre- 
sent glabrous plants (except as to the involucres), and more clovsely 
related to C. glauca than to C. nmcinata, Crepis platyphylla 
■Greene, is cIoselAv related to C, riparia ''and' perhaps not distinc , 


*xAnn, Ly.c. N., Y, 2'; 209. ■1826.. 
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at, least it is more closely related to it than is C. denticulata Rydb., 
which Professor Nelson reduces to a variety. A “conservative” 
botanist would unite C. platyphylla Greene ( C. rii7icinata hispi- 
dulGsa Howell) and C. riparia. The latter would then be reduced 
to synonymy, as the form r name is three years older In Torrey 
and Gray’s Flora, Hieracium nmcinakim was transferred to Crepis 
and the authors cite four specimens, , of which two, viz., those 
collected by Drummond {Crepis ^ Hook. and by Nicollet 

are preserved in the Torrex^ herbarium. These agree with the 
description of Torrey’s Hieraciiim runcinaPum. I have adopted 
the name Crepis rimcinata for these specimens rather than to 
transfer the name to C. riparia ^ If Professor Nelson had reduced 
C. tomenPiilosa to a synonym of C, glaiica, I would have made no 
ob'ection, for I myself am somexvhat suspicious that it may be 
on y a state or condition of that species, Crepis petdolaia and 
C. glam lla are closely related to it, and the glandular involucre 
is the only character which would associate it with C. nmcinaia, 
C. perplexans. is closer to C. runcinata, but it also is a glabrous 
plant. 

Both Crepis denticulata Rydb. and C. alpicoki: A. Neis. are 
included in C. riparia parva A. Nels. 'Crepis alpicola'' 'wa.s tech- 
nically based on C. runcmata alpicola Rydb, The type of both 
the latter and C. denticulata are in the herbarium of the New York 
Botanical Garden and they are not at all alike. Nelson’s de- 
scription of C. riparia parva agrees with C. alpicola but not with 
C. denticulata. Compare the original descriptions. 

Crepis angustata Rydb.' is- made a- synonym 'of' C. gracilis: 
(D. 'C. Eaton) Rydb.-, The plant described by 'Professor Nelson 
is, howex'^er,„not C. gracilis hut C. angustata. Crepis gracilis was 
'■established on C. occideniaUs gracilis D.' C,., Eaton. f ' The' type,' 

■ of this ^i6, a duplicate .''Qf which , is in^ the Columbia 

'University herbariu'm.. 'It . is- a plant exceedingly' like • ■Cs scopu-^: 
iorunt in-habit,,. but; the , involucre iS' narro^wer, the Tracts, fewer,; 
'■„aiid';th€ achenes distinctly ribbed. ., 'Some,, of the' involucrab-bracts,' 
have' a fewt^-black hairs ,a,s-'.they ' have in„ -C. scopidorum. Crepis 
afigiistata, like C. intermedia, never has black hairs, C. gracilis 

■,;^E1. ■',i:''297. ■' 
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I think has been redescribed under the name C. exilis Osterhout,'^' 
omitted by Nelson. 

Crepis pumila Rydb. is made a synonym of C. occidentalism 
C. pumila is not only a lower plant, without trace of black 
glandular hairs, but it has different, perfectly columnar aclienes. 
Apparently it was included by Dr. Gray in his C. occidentalis 
costata. 

Crepis atribarba Heller is made a synonym of C. barbigera 
Leiberg. The two are not even closely related. The latter is 
not found within the region, and there was no need of even con- 
sidering it. 

Crepis seselifolia sp. nov. 

Perennial with an ascending rootstock and short base covered 
by remains of old leaves; stem 4-6 dm. high, slender, canescent- 
toiiientulose or the upper part glabrous ; basal leaves long-petioled ; 
blades 1-2 cm, long, deeply twice pinnatifid, with linear hliform 
divisions, canescent-tomentulose, caudate-acuminate, with an 
elongated linear entire end 5-8 cm, long; stem-leaves subsessile, 
less divided or the uppermost entire and linear-filiform; heads 
corymbose-paniculate; involucre glabrous, cylindric, about i cm. 
long; calycLilate bracts ovate or ovate-lanceolate, only i“i.5 mm. 
long; bracts proper 5-7, linear, yellowish green; flowers 5-7; 
ligules nearly i cm. long; achenes somewhat fusiform, striate. 

In habit this species resembles most Crepis gracilis (D. C. 
Eaton) Rydb., but the divisions of the leaves are much narrower 
and often again divided into very narrow divisions, and the 
involucre is glabrous as in C. aciiminata. The leaves resemble 
those of certain species of the genus SeselL 

Idaho: Rocky hillsides, scarce, valley of Big Potlatch River, 
Nez Perces County, Idaho, June 6, 1892, Sandbergs MacDougal 
& Heller J2b'(type, in herb. N. Y. Bot. Card.). 


Hieracium 

Professor Nelson includes both Hieracium umbellatum h. 

H, canade7ise M\Qh.x, m the flora of the Rocky Mountains. Nei- 
ther is found in the region. Pf. umbellatum is exceedingly rare 
in America and confined to the extreme northeastern part, evi- 
dently an introduced plant. H. columbianum on account of its 


Miihlenbergia. i: 142. ' 1906. 
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narrow leaves (narrower than in H, canadense) has sometimes 
been confounded with II, umhellatum, sometimes with H, cana- 
dense on account of its hair^' stem. The common plant’ of the 
West, which has been confounded with both, is H, scabriusculnm 
SchweinT*' (H, macranthum Nutt.f). Narrower-leaved specimens 
have been named II. umhellaHim and broader-leaved ones, II. 
canadense. It differs from H. canadense in the glabrous stem 
and finely scabrous-puberulent leaves. H. coltimManum has long 
white or yellow hairs on the lower part of the stem. 

The true Ilieracium Scouleri Hook, is not found in the region. 
A duplicate of the type is in the old Torrey herbarium. It is an 
almost scapose plant with the broad leaves obtuse at the apex 
and gathered near the base of the stem. The stem-leaves are 
few and small and the involucral bracts hirsute with short dark 
hairs. The plant resembles more Ilieracitmi albiflonim in habit 
than it does II. grisetim and II. cynoglossoides. The plant with 
long-hairy involucre which, mainly. Dr. Gray described in his 
Synoptical Flora and Professor Nelson described in the New 
Manual is not H. Scouleri. It should be known as H. alhertianum 
Farr.t ■ , 

Heteropieura Fendieri (Schultz Bip.) Rydb. comb. nov. 

Crepis amhigua A. Gray, Mem. Am. Acad. 4: 114. 1849. Not 

C. ambigua'Qdilh. 1805. 

Ilieracium Fend/m Schultz Bip. Bonplandia 9: 173. 1861. 

Ileteropletira ambigua Schultz Bip. Flora 45: 435. 1862. 

Ilieracitim nlgrocolUmim S. Wats. 'Proc. Am. Acad. 25: 133. 

1890. 

This species has been included in Hieraciunt by Dr. Gray and 
'Others. It would .be better to include it, in . Crepis than in 'Hiera- 
cimn,: iOT the achenes are tapering' upwards ' and. the .pappus, is; 
tawny, mot white. ■ The^ involucral bracts are not thickened /oii' 
the , back, however, ■ as they are' in most species of Cf^F^'5,'and' the 
'^generaldiabit resembles perhaps ■■■more th^at of ^ Ilieracium tUan of 
" 'Crepis..'': .It'.'' does, ■not,, fit "'well- ’.in .'either, genus, at the 'same '.'time' 

* 'Long's 'Second' , Exp. ,2: ,394. ,; I'824.' ;. 

' , t'Trans., Am. .■PhiL^ 'S gc.. XL 7: 446.^. ■ ,1841'./ ■ ■ ■ 

',' IQttawa 'Nat.'"2o''; ■"■.I0'9. , 19.06.',, 
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combining characters of both. Either the two genera should be 
united or else this species and several others of the southwestern 
United States and Mexico should be separated as a distinct genus. 
Even Fries in his Symbolae Hieraciorum recognized this fact 
and suggested the name Crepid/ispermtini, He did not exactlv^^ 
publish the genus and no binomial names were given under the 
genus. Besides, in the same year a genus Crepidospennum B. & FL 
was published. The two names differ only in one letter, the 
connecting vowel i in one case and o in the other. The former is 
the Latin connecting vowel, the latter the Greek, which is some- 
times used ill Latin for euphony's sake. The two names 
therefore be regarded as identical. The two brothers Schultz of 
Zweibrueckeii adopted Fries’ suggestion and established the 
genus under the name Heteropleura, as alternate ribs of the 
achenes are stronger. The present species was given the name 
Heteropleura antbigua, based on Crepis ambigua A. Gray. As there 
is an older C. ambigua Balb., that specific name is not available, 
and hence I have adopted Heteropleura Fendleri. 

Agoseris 

Professor Nelson reestablishes the name Troximon for this 
genus, evidently following as he thought the Vienna Rules and 
cites Nuttall as authority for the genus. This is a similar cavse 
to that of Actinella and Tetraneiiris. In fact Nuttall never estab- 
lished a genus Troximon. He thought that his two species be- 
longed , to, the genus Troximon Troxinion oi Gaertiier 

, was established in, 1791 on Tragopogon Dandelion, T. virginictmt, 
and T. lanaMim,oi which the first two belong to one genus, Krigia 
m Adopogon,uixid the last is a ■ Eiveii if Nuttall had 

established a genus Troximon, this would not hold, for then it 
was not published before' iSi'S'in his Genera, while Rafiiiesqiie’s 
name' dates from 1817. It is true that Troximon appeared in 
Fraser’s, Catalogue of i8'i3, but there , it is without, description. 
In hiS'.'Cxenera, N.uttall credits Gaertner with the name. So does 
'also 'P,ursli in, his .Flora, 1814. . There is^ therefore no warrant for 
reviving; Troximmi for the genus known in later years as Agoseris. 

A, goo,d deal'. may be said regarding Professor Nelson’s treat-' 
ment'.of ,this genus, especially, in the ■ way synonyms' ■■ have been 
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cited. Agoseris aUenuata Rydb. is given as . a synonym of T, 
piibescens (Rydb.) A. Nels. A, attemiata has perfectly glabrous 
leaves, oiih.^ the involucre and the upper part of the scape being 
viiloiis. It would be included in Agoseris piimila (Nutt.) Rydb.j 
were it not for the decidedly acuminate inner bracts. It has very 
little indeed to do with the decidedly pubescent A. pubescens, 

Agoseris maculata Rydb. is made a s\uionym of Troxinion 
viUostim (Rydb.) A. Nels. It is true that they much resemble 
each other in general habit and pubescence, but the outer bracts 
in A. villosa are obtuse or even rounded at the apex, while those 
of A. maculata are abruptly and distinctly acuminate. A. villosa 
is a plant of the ioAviands of hlontana, westward and northward, 
AA’hile A. acuminata is an alpine or subalpine plant of the moun- 
tains of Colorado. 

Troxinion roseum Nutt., Agoseris agrestis Osterhoiit, and A. 
roseata Rydberg are made synon^'ms, of Troxinion glmicuni. A 
have not seen the type of T, roseum Nutt., but, as I interpret it, 
it is a plant closely related to T. laciniatum Nutt., not tQ'T*. 
glaucum. Agoseris agrestis Osterhoiit is related to A. glmica.^ but 
if made a synonym of anything it should be of Troximon- pumlhim 
Nuttall, having the same pubescent involucral bracts, but the 
leaves are piiinatihd and caudate-acuminate instead of entire and 
obtuse or rounded at the apex. 

Under Troximon glaucum dasycephalum Professor Nelson ' gives 
a citation from Piper’s Flora of Washington: ‘^This plant differs 
from r. glaucum' only in having a pubescent involucre. It is 
scarcely , Avorth nomeiicla'tural recognition.” A; 'think that both 
Piper and Nelson .are incorrect in . this statement. In ' Aga^em 
'glatica (Nutt.) 'Greene the involucre' As ■ decidedly . obconic, .and 
the leaves narimwly oblanceolate or'Hnear and glaucous; inAgoseris 
scorzoneraefoUa, (Schrad.)’ Greene. (Troximon glaucum, 4 asycepha-' 
'luntT. Sc'G.) the involucre -is decidedly campanulate, sometimes in 
age al most liemispheric, the’ outer bracts and the leaves' broader, 
and -theAatter scarcely glabrous'. Those, who haAm access' to. the 
B.otanical.' M agazine may, compare ■ plate 1667 ■ and^ ' plate 3462 AAdiicIi. 
.give good /illustrations' of Agoseris glmca and, A. scorzonemefolia 
respectively 

'Under '' Troximon glaucum 4 asycepMlumn'A'gosaTiS'n is 
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given as a synonym. The latter plant is a decidedly pubescent 
plant and should be associated rather with A , villosa^ but is taller 
and its flowers turn deep purple in age. 

Under the' variety pumihim we find Agoseris Leontodon 
Rydb. as a synonym. The latter was based on Macrorhynchus 
glaums laciniatus D. C. Eaton. Dr. Gray included in his Troxi- 
mon glauctim laciniatum a multitude of forms, in fact everything 
of the A. glauca group with laciniate leaves. Macrorhynchus 
glauctis laciniatus D. C. Eaton is not found east of Nevada. 
It is related to Stylo pappus laciniatus Nutt. 

Under Troxlmon arachnoideum (Rydb.) A. Nels. are found the 
following: ‘‘T. glaiicum lacmiatum in part (not T. laciniatum 
Gray . . . ; ^4 govern laciniata Greene; A. arachnoidea Rydb. 
. . .).” The plant described by Professor Nelson is the same as 
Stylopappus laciniatus Nutt, A duplicate of Nuttall’s type is in 
the old Torrey herbarium, and it is to be known as Agoseris 
laciniata (Nutt.) Greene. If Troximon is used the name should 
be r, laciniatum (Nutt.) A. Gray, although Dr. Gray described 
under that name an entirely different plant from Nuttall’s Stylo- 
pappus laciniatus. The type of the latter did not have developed 
fruit and both Nuttall and Gray thought that it was related to 
Stylopappus grandifiorus Nuttall, or Troximon grandifloriim A. 
Gray. Its achenes are of the A, glauca type with short striate 
beak, (See further belowL) To use the name Troximon arachnoi- 
deum for this plant was entirely out of place, for Agoseris arach- 
noidea R^-^dberg is an entirely different plant of the A, aurantiaca 
group, with long filiform, non-striate achene-beak, in age purple 
flow^ers, and %vith densely pubescent leaves. Evidently Professor 
Nelson did not know the plant. 

Under Troximon purpuretmi we find the following synonyms: 
'' Maarorhy fichus pur pur eti-s A. Gray . . . T,gracilens A. Gray 
. . . ; A . Greenei Rydb. as to our range.” In the herbarium of 
Columbia University there is a duplicate of the type of Macro- 
rhynchus piirpureus A. Gray. ■ It, is alow plant scarcely more than 
I dm. high, with narrow, pinnatifid, glaucous and glabrous leaves 
and' brightly, spotted' involucral ■' bracts.' , Professor .Nelson char- 
acterizes Ms Troximon purpureum as being tall, 2-5 dm. high, 
with; leaves'., tapering into,,' long,.. ■.■slender, winged petioles. ' .Evi- 
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dently Professor Nelson did not have in mind the true Macro- 
rhynchus purptireus, on which Troximon purpureum (A. Gray) A. 
Nels. should have been based, but a mixture of A. gracilens and 
A. Greenei Rydb. If any reduction should have been made, T> 
gracilens should have been made a synonym of Troximon aurantia- 
cum Hook. In the herbarium of Columbia University there is a 
duplicate of the type of the latter and one specimen cited in the 
original description of the former. The only difference I can see 
is that the outer bracts in T. aurantiaciim are broader and in- 
clined to be obtuse. As to Agoseris Greenei Rydb. the name has 
to be changed. The plant should be known as 

Agoseris graminifolia Greene, Bull. Torrey Club 
25: 124. 1898. 

Troximon gracilens Greenei A. Gray, Proc. Am. Acad. 19: 71. 
1883. 

Agoseris gracilenta Gree^tei Greene j Fittonisi 2: 177. 1891. 

Agoseris Greenei Rydb. Mem. N. Y. Bot. Gard. i: 459. 1900. 

Not Agoseris Greeneana O. Kuntze, Rev. Gen. PI. 304. 1891. 
Troximon purpureum A. Nels., Coult. & Nels. New Man. Cent. 
Rocky Mts. 599, in part. 1909. Not Macrorhynchus pur- 
puretis A, Gmy. 1859. 

For this species I had adopted the name Agoseris Greenei, 
basing it upon Troxinion gracilens Greenei A. Gray, but I had 
overlooked the fact that there had been published an Agoseris 
Greeneana based on Troximon elatum Greene. The latter should 
be knowm, however, as A, wujuf Jepson, published in September, 
1891, while Kuntze^s name was published in October, 1891, 

A closer investigation of Agoseris grammifolia 
that.it could not be kept distinct -from, A. Greemi ''(A.. Gray) Rydb'., 
although the leaves of the specimens from type collectioii are 
more entire than usual. On the sheet in the collection of the 
New York' Botanical,, Garden' they; are wholly entire,, but', the; 
.'figure' published' and , drawn 'from' the type 'specimen, .shows ' four 
'I'eav'eS 'Witli a .few, 'short lobes., ■ 

''Under' Professor' 'Nelson, gives , as syn- 
onyms Agoseris ehngata Greene y. A: rosirata Rydh., and.' A . humilds 
RjMb'. ' .The first, ,is':only,'.a, manuscript, name, but/the specimens 
so, named are rightly,, referred to TrariBomcum. : Agoseris 
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is related to A . gracUens and ^4 . aurantiaca and should have been 
included in the latter as characterized by Professor Nelson, 
seris rostnita is not closely related to either but is the next relative 
to ,/l. grandijlora oi the Pacific Slope, having the same short outer 
bracts and elongated inner ones and the same very long and 
slender beak of the achenes, nearly three times as long as the 
body. It is the “T. grandiflormn as to our range/’ an expression 
which Professor Nelson erroneously uses under Troximon mon- 
tamim. 

Agoseris turbinata sp. nov. 

Pereiiiiiai with taproot and short caudex; leaves narrowly 
linear, 7-15 cm. long, 1-5 mm. broad, glabrous, bluish green, the 
mid vein and base often purplish, entire, attenuate; scape about 
3 dm. high, slender, sparingly villous, more densely so under the 
head; involucres turbinate, 17-20 mm. high; bracts all narrowly 
lance-linear, villous on the back as w^ell as on the margins, with 
dark purple middle and yellowish green margins; ligules 15-I8 
mm. long, yellow with purplish veins, turning pinkish in age: 
beak of the achenes short and striate. 

This resembles in many respects Agoseris parviflora in habit, 
but differs in the villous scape and involucre and in the beaiitifiill}'' 
variegated bracts. 

Alberta: Gravel Slope of Tunnel Mountain, McCalla 2063 
(type, in herb. N., Y, Bot. Card.). 

Agoseris obtusifolia (Suksd.) Rydb. nom. nov. 

Troximon grandiflorum obtiisifolium Suksd. Dents. Bot. Monats. 

18: 98. 1900. 

This is characterized by the broad oblong obtuse lobes' and 
the obtuse or even rounded apex of the leaims. I think that it 
deserves specific rank. It has been collected in western Idaho.' 

Agoseris tenuifoiia (A. Gray) Rydb. nom. nov. . 
Troximofi grandiflortim tenuifoMmn A. Gray, kBot. ; Calif, i': ,438,' 

in part. 1876. ' ' ; ' 

Troximon laciniakim 'A.„Gray, Proc. Am. Acad.' 19: 72, in part. 
v'1883, Stylopappiis laciniatus Tiiitt, Trans. 'Am. 'Pliil: 

■.Soc.'iL7: 432. 1841. 

' In the Botany of /California. Gray gives a short 'description ;':ot 
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Troxinioii grandiflorum te^vuifolium, and points out the characters 
distinguishing it from T. grandiflorum. He gives as a s^viionym 
Stylopappus laciniatus longijoUiis Nutt., but a duplicate of the 
type of the latter collected by Douglas is in the Columbia Univer- 
sity herbarium and in this specimen the outer bracts are not dilated 
as they are In A . grandiflora and its relatives. 

Ill the Proceedings of the American Academy, vol. 19. Dr. 
Gray adopts the name Troximon laciniatum, giving as synoiiims 
Stylopappus laoiniattis Nutt, and its variety longifoliiis; also Troxi- 
mon gramdiflortimvdiT Jeimipolmni and vsLrJacinialum of the Botany 
of California. A duplicate of Nuttail’s type of Stylopappiis lacin- 
iatus is also in the Columbia University herbarium. In later 
^.^ears many specimens matching this specimen have been collected 
in Wyoming^ Colorado, Utah, and Idaho. This is a species with 
achenes of the type of Agoseris glauca and was probably included 
in Gray’s Troximon glaiicum lacmiatum, but it is not Macrorhyn- 
chus glauctis laciniatus D. C. Eaton. In my Flora of Colorado, 
I adopted the name Agoseris lacmiafa (Nutt.) Greene for this 
species. Professor Aven Nelson describes it in the New Manual 
as Troximon arachnoideum (Rydb.) A. Nels. It has nothing to 
do with Agoseris arachnoidea Rydb. See above, p. 18. 


Taraxacum 

Professor Nelson’s treatment of Taraxacum is good. He ac- 
knowledges six species, instead of only one as Dr. Gray did. The 
only criticism I have to offer is that Taraxacum hiospernimn 
Rydb. is made a synonym of T. angnstifolium Greene, It is 
true ' that in both the lower part of the achenes is smooth, but 
otherwise there are several discrepancies between the descriptions 
of,, the two., T. angustifoUum is characterked as having ,narrow> 
.obiongdinear leaves,', and ' The,' outer 'bracts few' and s,mall , , in ' ■ a 
,siiigie series, , and .'erect, while in T. leiospernium the ' leaves are 
Broadly oblanceolate and the calycuiate bracts are in 2 or. 3 series, 
„an'd.,,with,spre.adingTips, as in T. dtmetorum . .' , 

v'Lactuca.' L. 

'■ 'Profe,ss,o,r, Nelson, has; given; a mew "specific,„name' :to , the ; more' 
eommo,n' prickly ; lettuce 'of;.' the' Rocky Mountain ''region. ' ;’'It :lias'' 
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usually been known as Lackica Scariola L., which name has i.n- 
eluded all the prickl^^ lettuces found introduced in North America^ 
viz., L, Scariola L., L. virosa L., L. saligna L., etc. The plants 
with merely toothed leaves were referred to L. virosa L. by Dr. 
N. L. Britton, but. Mr, L. F. Dewey of the United States Depart- 
ment of Agriculture contends that it is not L. virosa but L. Scariola 
inte grata Gren. & Godr. Mr. Dewey is followed by Robinson & 
Fernald in Gray’s New Manual. So also by Professor Nelson, 
but he regards it as specifically distinct from L. Scariola and 
proposes the name L. integrata (Gren. & Godr.) A. Nels. This 
was altogether unnecessary for T. Scariola integrata Gren. & Godr.'^' 
was based on L. augustana M\.'\ Allioii •■gives a good figure. 

Linnaeus in his first edition had only one species, Lactuca 
virosa, with three varieties. In the second edition L. Scariola is 
adopted for L. virosa var. d of the first edition. Both L. virosa 
and L. Scariola are based on figures in Morison’s Historia, and 
the figure cited under L. virosa resembles indeed very much the 
more common plant introduced in the Rocky Mountain region, 
much more so than Ailioni’s plate of L. augustana does. The 
difference between L. virosa and L, Scariola given by Linnaeus 
is that the former has toothed horizontal leaves while in the latter 
they are pinnatifid and vertical. The plant answering the descrip- 
tion of L. Scariola has been collected in Utah and Montana but 
the plant with merely toothed leaves is more common. Mr. 
Dewey’s contention may be correct as far as the plant around 
Washington and Boston is concerned, but I think the plant of the 
Rockies and the Pacific Slope is L. virosa. So far as I know, the 
leaves are not turned on edge as they are in L, Scariola and 
Professor Nelson describes the achenes of his L. integrata ns being 
dark-colored instead of pale. Dewey described the achenes of 
■ Lactuca virosa as being darker and broader than in L. Scariola, 
while he could not find any differences between those of the latter 
and the var. integrata. There is another character which helps to 
distinguish L. virosa nnd L. Scariola. In the latter, the branches 
of the panicle are inclined to be racemiform, while in L. virosa: 
they are more branched with more or less diverging branchlets. 


*FL Tran.' 3:20, 1850. 

,tFl. Pedem. i: 224. , 17 , 35 - 
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The Rocky Mountain specimens agree in this respect with L. 
virosa. They have also the obtuse lower leaves of that species 
aS' figured by Morison, as illustrated in Sweet’s English Botany, 
in Baxter’s British Phaenogamous Botany, and In the Flora von 
Deutschland. AlHoni’s illustration of L. augiistana shows only 
the upper part of the plant, but all the leaves shown are decidedly 
acute. 

Lactuca polyphylla sp. nov. 

Biennial; stem stout, about i m. high, glabrous; leaves sessile 
and slightly auriculate-clasping, very numerous, linear-lanceolate, 
entire, acuminate, 1-2 dm. long, glabrous, not at all spinuiose; 
panicle conical, much branched, about 3 dm. long, 1.5 dm. broad; 
involucres about i cm. high; outer bracts lanceolate, about halt 
as long as the linear-lanceolate inner ones; achenes nearly black. 
3-4 mm. long, oval, indistinctly 3-nerved, transversely rugose; 
beak about 2 mm. long. 

The type was determined as LacHica integrijoUa BigeL, but 
it differs from that purely eastern species in the numerous more 
willowlike leaves, the stout stem, the numerous heads in a more 
compact panicle and the short beak of the achenes. 

Idaho: Lake Pend d’Oreille, Aug. 5, 1885, E. L. Greene (type, 
in herb. Columbia Univeristy). 

New York Botanical Garden, 

Bronx Park, New York City 




Some common species of Crataegus at Thompson's Mills, Georgia 

H. A. Allard 

Within the confines of the little .settlement of Thompson’s 
Mills, several handsome species of . Crataegus are very abundant. 
Within a stone’s throw of the settlement, on a pasture hillside 
covered mainly with a heavy growth of tail pines, the underbrush 
consists almost entirely of various species of Crataegus, one of 
which, Crataegus Beadlei Ashe, has not before been reported for 
Georgia. In this particular lot, which has been pastured to hogs 
and stock for a long time, the profusion and vigor of the various 
intermingling species seems to depend largely upon the noticeable 
enrichment of the soil and its thorough cultivation, so to speak, 
by the great number of hogs that are kept on this enclosure. 
Crataegus Cnis-gaUih., C. spathtilataM.ichx., C Miiench., 

C. Chapman, and C, Beadlei Ashe were everywhere in 

evidence.* Concerning the habits of growth and ornamental char- 
acteristics of these species the writer has made notes, from time 
to time, which may be of some interest to those studying the 
Crataegus group in Georgia. 

Grataegus Crus-galli L. This is one of the commonest 
and most ornamental thorns in the Thompson’s Mills region. It 
is found in woods and in open fields. The finest and most sym- 
metrical specimens are found on pasture hillsides, where they 
become profusely branched trees twenty feet or more in height. 
About May' i, in this region, this Crataegus bursts suddenly' into 
bloom and becomes whitened wdth numerous clusters of fragrant 
blossoms about' o. '5 inch in diameter.' '■ Each corymb contains from: 
1 0'-~2 5 white' blossoms. .These corymbs, about 1.5 inches' across, 
are 'exceedingly abundant .on some 'shrubs and are subtende'd' by' 
ro'settes of rich',.' dark green shining leaves which seem'' to . heighten 
'bo'th^colors, by, 'their striking,, contrast. . The pink'-or I'ose-cDlored 

'"i'The gp'ecies of mentioned in ■thiS', paper were identified. throu'g'.h, the,' 
kindness of W. 'W.' Eggleston, 'of ' the U'.''S,''Dept. of '.Agriculture, yVashiiig ton, D. C. 

.,' ,' 25 ' ':'':y 
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anthers likewise add to the attractiveness of the flowers. The 
odor of the blossoms is pearlike, permeating the woods around, 
and attracting swarms of bees and wasps. 

The leaves are usually obovate or oblanceolate and finely ser- 
rate from the middle to the obtuse or almost truncate apex. On 
the upper surface they are very dark shining green as if varnished ; 
beneath paler and smooth throughout. Formidable thorns are 
developed in great abundance; they are strong, sharp and slender, 
and range from 1.5 to 2 inches in length. 


Figure i. - Upper row, leaves of Crataegus uni flora ; lower row, leaves of C. 
about four fifths natural size. 

The corymbs of this Crataegus usually burst into bloom almost 
simultaneously, and a day or two later the white petals are falling 
in showers, like snowflakes. 

The fruit of C. Crtis-galli, which is more or less oval in shape, 
ripens late in October. During the season of 1910, the fruit of 
this thorn was still green or only slightly reddened on one side on 
October 18. When ripe the color is a pale red. The abundant 
foliage is shed early. During the season of 1910 defoliation was 
complete before the middle of October, although the green fruit 
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was still retained. This Crataegus fruits abundantly in enriched 
soils, but is oftentimes quite, barren on sterile, rocky hillsides. 
It is a common pasture species on the plantation of the J. N, 
Thompson Co., and is the favorite nesting site of the mocking 
bird in this region. ' 

Crataegus spathulata Michx. This is a very common 
species in various situations at Thompson’s Mills. It occurs in 


Figure 2, Uppermost row, leaves of Crataegus spathulata; middle row, C, 
Beadlei; lowest xos^r C. collina; about two thirds natural size, 

deep, rich clay soils abundantly supplied with moisture and also 
in thin dry soils barely covering ledges of rocks. In the former 
situation.it may become a''. much. -branched, graceful, .-'shG.wy 'tree 
20;, to -25 feet- in .'height.' , In t'he.. latter, 'it' assumes a low, .fantastic, 
.'broad-headed,, .gnarled,' and ..irregular' -..'habit 'of growth. In, ,'sbme, 
situations '.-this, thorn forms- almost, impenetr.abl'e'.'thickets..,'.-''.,,''In'',,the 
.open, '.the .stiff..," tortuous branches -sometimes ^groW'- in well defined,,' 
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horizontal or downward sloping planes. The almost vertically 
growing leaves are very abundant, smooth above, and rather a 
dull shade of dark green. These are arranged almost invariably 
along the upper side of the branches in numerous close clusters 
which closely invest the compound corymbs of small, wdiite, iiumer- 
Oils bossoms. Each flower cluster is made up of from 12 to 25 
blossoms. The buds are sometimes rose-tinged. About May i, 
the slender branches become graceful, white flower plumes, which 
fill the air around with a pleasing, penetrating, spicy fragrance. 
Slender, tapering thorns from i to 1.25 inches long are usually 
abundant. The bark of this Crataegus is usually smooth and 
gray or brownish in color. The tiny fruits are ripened abundantly 
about October 15 at Thompson’s Mills. These fruits are small, 
globose or somewhat flattened, reddish orange in color, and do 
not shed readily when mature a.s with C. uniflora and others. 

The fruits are dry and possess little taste. This thorn is one 
of the most ornamental shrubs in the Thompson’s Mills region, 
and deserves far more attention than it usually receives. 

Crataegus uniflora Muench, This pretty little Crataegus 
is a very common species in fields and rocky pastures. In the 
stock pasture mentioned at the beginning- of this paper / parti ciu 
larly fine round-headed specimens of this thorn are everywhere 
comnaon. Here it is a small, much branched shrub usually from 
two to about four feet in height. Under favorable conditions 
its short, numerous, stiff branches grow out equally on all sides 
producing a compact, rounded and symmetrical shrub of very 
pretty appearance. ■ , 

The pale green mostly obovate or oblong cuneiform leaA^^es are 
crenate-toothed and finely pubescent, so that it appears as if the 
upper surface were covered with the thinnest goSvSamer. 

The almost sessile blossoms, which are about 0.5 inch in dia- 
nieter, appear about the, fi-i'st week of '.May and:are mostly solitary 
or in corymbs, of two or three.. The 'small size of these blossoms' 
makes them I'ather inconspicuous among their leaf rosettes, so 
that they do not greatly add to the ornamental c|ualities of the 
shrub during the s€aso,n of bloom.'" They possess^, however, a very 
marked spicy .fragrance. . ■ A .cons'picuous feature of the blossoms 
,of „ this thorn is the calyx with its long,- 'narrow., ieaflike,' 'sharply 
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serrate divisions about twice the length of the white petals. The 
thorns are slender, straight and rigid, running from 1.5 to 1.75 
inches in, length. 

The fruit ripens about the middle of October and at maturity 
fails with the slightest touch. These fruits are smooth, globose, 
0.5 inch or more in diameter, and orange-red in color. The flesh 
is firm, rather juicy, and with a spicy odor and taste. The promi- 
nent calyx adds noticeably to the appearance of the pretty fruits. 
This little thorn .is extremely att,racth'e in autumn when sprinkled 
with the rather large orange-red haws. 

Crataegus collina Chapman. This Crataegus is a common 
species at Thompson’s Mills. It is seen at its best in open fields, 
where it sometimes becomes a much branched, round-headed tree 
15 to 18 feet or more in height. 

The leaves are somewhat coarse in texture, dark, dull green 
in color, mostly obovate and doubly serrate. The ' young twigs 
are somewhat pubescent. Thorns are numerous, stout, and about 
I, .5 inches long. ... 

This Crataegus blossoms several weeks earlier than the other 
species mentioned in this paper, all of which are in bloom about 
May.i. , On this date in 1910,. some trees of C. coUi^ta were loaded 
with haws 0.25 inch or more in diameter, green or slightly tinged 
with red on one side. At maturity the fruits are large, globose, 
and red in color. Crataegus collina is one of the largest and most 
ornamental thorns at Thompson’s Mills. 

Crataegus Beadlei x\she. ■■This Craiaegus is fairly common 
locally . at Thompvson’s Mills.' Tt is- especially common on the 
wooded pasture' hillside mentioned earlier 'in this paper. Heredt 
is rather ■ "evenly distributed as underbrush beneath the ' heavy 
■pines, and attains a, height ."of from '8' to 10 feet. The branches 
are somewhat tortuous and irregular in their .manner of. growth, 
producing'.an open-headed, 'Straggling bush. / 

■■ ■ ' -fThe leaves'are thin,. delicate, light.green.in color,' and .quickly 
'wiJt 'wheii .a branch, is cut. ■ ' The compact ' CG,r3'mibs are. froni -i'- to- 
"■1.5, inches.': across, 'and' include from -four ..to.six white-' showy- bios-, 
.som-s'.-.v These -'.cor^niibs' are scattered^ alo,ng the sknder' branches, ■ 
" and-'-rarely 'include 'more" than.-. five .blossoms, -which. -fill the; 'air in" 
the '■ viciiii'ty , with. ; a .. heavy, ' sweet,..''-.pear' 'blossom ' fragra'nce, ■■' ■ The 
''blosso,m;s''are '.from^o-.5:;to;-;0'.75 iii-ches;'',m diameter-..,. 
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The duration of the blossoming period varies considerably in 
different individuals. Some bushes open their blossoms almost 
simultaneously. Others blossom more slowly for a considerable 
interval so that the intermingling of the buds and blossoms pro- 



Figure 3. Crataegus Beadlci Ashe, in bloom. 


duces a very pleasing effect. The heavy fragrance of these blos- 
, soms attracts great numbers of bees and wasps. The fruit is 
ripened about the middle of October, and readily falls when ripe. 

' ; These fruitS' are oval to ,gIobular,;.somewhat irregular, in,' .outline, 
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and dull orange-red in color. At Thompson’s Mills, this Crataegus 
shows considerable variation in size of thorns, blossoms, fruits, etc. 

Crataegus Beadlei occurs mainly in woods at Thompson’s Mills. 
This thorn was first described in 1900 by i\she, who found it at 
Salisbury, North Carolina.* The Thompson’s Mills record of 
this thorn makes it an addition to the flora of Georgia. 

In many respects the species of Crataegus are among our 


Figure 4. CrataeguS' Beadlei Asini, showing leaves and flowers; somewhat 
'reduced., ' ' 

hardiest and most ornamental native shrubs and trees, and they 
deserve to occupy a prominent place in the adornment of all 
home grounds and parks. These shrubs in most instances become 
strikingly lovely during the season of bloom,.. ; ,A number '..of species 
are.' w.orthy, of cultivation for'their foliage effects alone,; ' Inautum'n. 
the' abundant .'orange and ' red'; haw.s again , .render 'mo,st ■ .species 
'very attractive..,' .t'' ■ 

^'See ‘'‘New ,No.rtli. Ainedcan. plants^ — ^Some.'neW" species,, of 
i75',.of the North C'arolin'a"Col,legeof.'.Agrieulture''and Mechanlc'Arts, '1900.,'',,' ' , 
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At Thompsoii’vS Mills on the estate of the J. N. Thompson Co., 
several, fine indix'idiials of C, collina have, by good foresight been 
allowed to grow until they Iiave become especially line, large, 
■flourish i 11 g trees. 

Crataegus collina is the finest species in this region, and in 
open, favorable situations it becomes a clean, co.mpact, sy,m,* 
metrical round-headed tree, the heavy foliage of which affords an 
abundance of shade. 

In this region Crataegus spatJmlata has few peers among the 
wild, native ornamentals. The dark green leaves of C\ Crus-galli^ 
which are as glossy as if they had been varnished, are an especially 
attractive feature of this thorn. The smaller C. Beadlei is most 
attractive in springtime when covered with the numerous white 
blossoms. With a little care the species of Crataegus can be 
readily transplanted, and may be trained to become very gracef ul 
and shapely shrubs or trees. It is leather to be deplored that we 
so often neglect our wild, native ornamental thorns for something 
foreign and oftentimes not nearly so hardy or so pleasing to the eye. 

Burisau OB' Plant Industry, 

U. S. Db:p’t of Agriculture, 

Washington, D.. C. 



Panama mosses 


R. S. Williams 

The following rather brief list of mosses is made up of species 
collected along the Canal Zone by Dr. Marshall A. Howe^ in the 
latter part of 1909 and early in 1910, and by the author, about a 
year previously, chiefly in the vicinity^ of Penonome, some hundred 
miles west of the zone, and also about Cana, nearly the same 
distance east of the zone, in the province of Darien. 

Of the 39 species listed, 32 occur in South America, 9 species 
are found in both North and South America,. and 6 species, I 
believe, are known only from Central America. 

Dicranella Hilariana (Mont.) Mitt. Hoisje, Culebra, Dec, 
1909. 

I believe this to be a widely distributed species occurring 
throughout northern South America, the West Indies, Mexico, 
and the southern United States. It Includes numerous slight 
varieties that have been given specific names, among others D. 
tmmrostris (Kunze) Mitt., D, Liebma7iniana (C. M.) Besch., D. 
mexicana (Besch.) Jaeg. and D, trematodonMfolia (C. M.) Par. 

Dicranella Perrotettii (Mont.) Mitt. JVilUams losS, 
Cana, on earth along ditches, April. 

Holomitrium crispulum Mart. Williams losg, Cana, on 
trees at 900 m., April. " 

Leucobryum giganteum C. M. Williams 1061, Cana, at 
1200 to 1800 m. 

OcTOBLEPHARUM ALBIDUM (L.) Hedwv Howe, Taboga Island, 
mid 'Williams j 048, Vewonom^, - ' ' 

Fissidens polypodioides (Sw.) Hedw. 'Williams^ jo8o, Cana, 
1800 m. alt.' ,, 

Syrrhopodon.brachysteloides C. M. Williams 10^2^, Mm- 
raganti, at head of Gulf of San Miguel, on trees at 15 m. elevation, 

' April,, '1908. , 

, ' 'SyrrpigpodoN'.Be.rnoullii.C. M,^.- /near Cana,' 

I2,00''to ,1800 m. elevation, April, .i 908.. ■ 
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Hyophila Oerstediana C.M. Howe, Taboga Island, on 
rock, Dec. 1909. This determination is from description by C. 
Mueller in Syn. Muse. 2: 622. The type specimens were from 
Nicaragua. 

Macromitrium apiculatum Hook. Hoive, Gatiin and Ahorca 
Lagarto, Jan. 1910. 

Macromitrium mucronifolium Hook. & Grev. Williams 
1066, on trees near Penonome at 600 m., March, 1908. 

Macromitrium fiavopilosum sp. nov. 

Pseudoautoicous: in rather loose mats with bare or more or 
less tomentose creeping stems and rather distant, short, robust, 
often divided branches up to 2 cm. high, with crowded, spreading- 
flexuoiis, wslightly undulate leaves; upper leaves 8 to 9 mm. long, 
narrowly lanceolate, smooth on both sides, serrulate on margin 
in upper half, gradually tapering into a ^^ellowish, nearly straight, 
smooth hair point, slightly denticulate at apex and from one 
third to two thirds as long as blade ; leaf cells narrow and elongate 
throughout with thickened walls, in rather straight rows, without 
furrows betw^een from base to above the middle, in upper leaf 
scarcely in rows; perichaetial leaves scarcely differing from stem 
leaves: seta smooth, about i cm. high; capsule scarcely 2 mm. 
long, smooth, oval; lid convex, with slender, straight beak two 
thirds the length of capsule; peristome double, papillose, reddish 
brown, the outer a low cylinder with irregular margin, the inner 
a little higher than the outer with margin more deeply incised ; 
calyptra without hairs, lacerate below, somewhat rough at apex ; 
spores rough, up to 30/x in diameter. 

Type locality: Cana, Prov. Darien, Panama. Williams 1063, 

A species much like M, ulophyllum in habit but leaves less 
undulate above, wvithout a distinct border and median cells not 
in oblique rows. • 

Philonotis sphaericarpa (Sw.) Brid. Howe, Culebra and 
Taboga Island, Dec. 1909. This is P. nanodendra C. M. 

V' Bryum coronatum ■"Schwaegr. Howe, Culebra and Taboga 
Island; and ITO/mms, Penonome, in cultivated fields, 

Rhizogonium spiNiFORME (L.) Bruch. ■ Williams 704 ^, 'Ca.na., 
at T'200 to 1800 m. ' 

Pseudocryphaea flagellifera (Brid.) E. G. Britton. BTW- 
iams 

' Leucodoniopsis plicata. .Ren.' & Card, Williams xo'dSiCma . ' 

at A.b:: A',:-'-'.'.-- 
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Prionodon bensus (Sw.) C.M. Williams 1062, Cana. 

Orthostichopsis tetragona (Sw.) Broth. WilUanis 1069, 
Cana at 900 to 1200 m, elevation and lO'/S, Marraganti, 15 to 
30 111. elevation. 

Lindigia aciculata (Tayl.) Jacq. Williams lOjS, Cana. 

Meteoriopsis ■ RECUR viFOLiA (Homsch.) Broth. ' WilUams 
io6y, Cana at about 90 m. 

Meteoriopsis patula (Sw.) Broth. Williams loyg, Mar- 
raganti, 15 to 30 m. elevation. 

Phyllogonium fulgens (Sw.) Brid. Williams 1044, Cana, 
1200 to 1800 m. alt. A slender form, var. gracile Ren. & Card. 

Phyllogonium viscosum (Palis.)Mitt. Williams 104s, Cana 
at 1500 to 1800 m. 

Neckera undulata (Palis.) Hedw. Williams loso, Marra- 
ganti, 30 to 60 m. elevation, April, 1908. 

Neckera bisticha Hedw. WilUdms 1049^ Marraganti, 30 
to 60 m. elevation. 

PoROTRiCHUM COBANENSE C.M. Williams 1053, Cana, April, 
1908. 

PiLOTRiCHUM amazonum Mitt. Williams 1x05, Marraganti, 
April, 1908. 

These seem to be the only specimens obtained of this species 
since the type was collected by Spruce on the Amazon. 

Stereophylium Howei sp. nov. 

Autoicous: antheridial buds on stem near the fertile flowers, 
about 0.5 mm. high, the perigonial leaves ovate, more or less 
acutely pointed and serrulate with costa often faint, enclosing 
4 or 5 antheridia without paraphyses; in thin mats with creeping, 
somewhat branching stems mostly without radicles, about i cm. 
long; stem leaves mostly i mm. long and 0.4 mm. wide, much 
compressed, inequilateral, elongate-ovate or somew’-hat lingulate, 
obtusely or sometimes acutely pointed, smooth on both surfaces, 
serrulate one half their length or more with flat margins except 
on narrower side in basal part ; costa extending to a little above 
the middle; leaf cells mostly narrowly linear and somewhat ver- 
raicularbthe:(median;^, abou . 4/i-: wide.^and .'qo' , to ' long,; the 
alar sometimes ' scarcely . differentiated or of ' pale, ' rectangular ; , to 
nearly square cells, mostly not very numerous ; periehaetM leaves 
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ovate-lanceolate, up to i mm. long, serrulate often for three fourths 
their length, faintly costate in lower half: seta lo to 12 mm. 
long; capsule oval, scarcely i mm. long, the lid highly conical 
with short beak rather over one half capsule in length: amiiilus 
evidently wanting; outer teeth of peristome with highly projecting 
lamellae on inner side above the middle, the inner peristome a 
little shorter than outer, punctate, with lanceolate, keeled, solid 
segments and stout, solitary cilia; spores smooth, about l 6 /x in 
diameter. 

Type Locality: Taboga Island, Panama Bay. 

Collected on a shaded rock by M. A. Howe, Dec. 13, 1909. 

This species evidently belongs to the group under G of section 
2 of the genus as given by Brotherus in the Engler & Prantl, Nattir- 
iiche Pilanzenfamilien. 

Cyclodiciwon Liebmanni Schpr. Williams 1070 and 1075, 
Cana, 1200 to 1800 m., April, 1908. 

Callicostella pallida (C. M.) Jaeg. Williams 1064, Cana, 
1200 to 1800 m. 

Lepidopilum brevipes Mitt. Williams ios7, Cana, on trees 
at 900 111., in line fruit, April 20, 1908. This seems to be the only 
other collection of this species since the type was collected by 
Spruce on the Amazon at about the same altitude. 

Lepidopilum poly^trichoides (Hedw.) Brid. Williams 1036^ 
Cana at 200 m., in fine fruit, April 20, 1908. Growing in spray of 
waterfall. 

Lepidopilum semilaeve Mitt. Williams 1054, Cana, on tre<^s 
at 1200 to 1500 m. alt»; collected also above Peiionome, 106$^ 
on branches; in fine fruit, March and April, 1908. 

Hypofterygium' Tamarisci (Sw.) Brid. Williams 1053, 
Cana,, at 1800 111. , 

Taxithelium PLANUM '(Brid..) Mitt. JLom;, Gatun ' and Mt. 
Hope, Jan. 1910. 

Trichostelium fluviale (Mitt.) Jaeg. Howe, Mt. Hope. 

Sematophyllum pungens (Sw.) Mitt.' Williams 1071, 
above Penonome at about 600 m. ele., and 1072, Cana at 1200 
to 1800 ni. 

Rhynchostegium SCARIGSUM (TayL) Jaeg. Williams 1074, 
,'Gana,,on bark at 1200 to 1800 m. . 

New York, 'Botanical 'Garden,.. 

.Bronx ' Pa,rk, New .Y'ork City ■ 
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Flora of Lehigh County, Pennsylvania — 1 

Harold W. Pretz 

INTRODUCTION 

In recent years, the phase of botany having to do with plant 
distribution in all its relations has had such generous attention 
that while, formerly local lists were received- with a certain degree 
of tolerance, now they are not only sought for but desired. ' Botan- 
ical literature is full of treatments' of the larger areas, and generous 
acknowledgment to local floras is the usual rule. In this paper and 
what is expected to follow later under the same head, the writer 
desires to record for the benefit of those who can use them certain 
observations with regard to the flora of that portion of his working 
field with which he is most intimate. 

Lehigh County is one, of a 'group -of, counties in Pennsylvania 
which' share'' the ,Kit'tatinny ;Mo'un.tain.s 'as - a boundary'. ' ,The 
northern boundary 'Of , the county follows -the , crest of , this range 
westward for,, a distance of sixteen miles ' tO' corner' with' Berks. 
The, western' ,bo,undaiy''"''' is, 'a,' straight line of , twenty-nine',,: miles ; 
extending south' by east an^d is shared in common wuth„",Berks,-and,, 
.'Montgomery,.' On; the south -is.' B'licks ' County. . On the ' easty 
-Lehigh County shares, with' Nort'ham,pton' the: Lehigh 'River, as' .far' 
-aS' 'Cat.a.sauc|ua.'..'' The 'Second '-Geological Survey of ,', Pennsylvania^.,' 
'(i:D 3) well characterizes',the''.,cO'Unty .a's a , nearly :re'C,taB,gular, 

, figure leaning north wevSt.*':' ',It,' inel'u'des,.'an '',area"of three,,' h-imdred' 

and sixty-four square miles. 

The , Kit'tatinny- 'Range,, also - ■■known, .as' ; .the Blue''' ''M'0U'ntai'fi,'S| ' 

, [The- ,,B,uL'LE'-Ti'H''.for 'Jahu.ary^’,'.''L^^^ '(aS.:;'. ',i'.)':.wa'S 'iss-ae'd" ','i'S,-F,"i,9.'X:.,i*l':'.'' '- 
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is a part of the Appalachian chain and |iii the county trends to 
the southwest from Lehigh Water Gap, with an even crest at an 
altitude of about 450 m., broken only by a few depressions and 
one noteworthy prominence, Bake-oven Knob, 473 m. The 
Shawaiigunk'*' sandstone and conglomerate of which this range 
consists belongs to the Lower Silurian Period of the Paleozoic 
Era. Only the south slope of the range is included within the 
county. Unlike the north slope, which is long, the south slope is 
short and steep, from a comparatively sharp and narrow crest, 
and almost uniformly rocky. A plateaulike shelf, composed 
largely of fallen talus from the mountain and resting on the under- 
lying shale formation, leads gently away from this steep slope. 
Many small streams rise here, and there are occasional areas that 
are marshy or bogiike in character, but usually of very limited 
extent. In the vicinity of the Bake-oven, there arise Trout 
Creek draining into the Lehigh at Slatington, the Jordan Creek 
draining into the Lehigh at Allentown, and the i\ntelawny drain- 
ing into the Schuylkill in Berks Countyv 

Approximately twenty miles to the south are the South Moun- 
tains, or Durham and Reading hills, usualh' known locally as the 
Lehigh Mountains. This is a range of gentle slopes and rounded 
knobs with shallow intervening valleys quite unlike the long 
sharp-crested and rocky mountains to the north. In general 
within the county the north slopes are rather longer than the 
steeper south slopes, but small streams heading in the moist areas 
of marshy or boglike character in the shallow valleylike depres- 
sions betiveen the ridges of the crests are found on both slopes. 
With the exception of some of the knobs, the average altitude is 
about ,'.275. m. In, New Jersey the' region corresponding to this 
geological formation, which is topographical as well, is called the 
Highlands and. from Pennsylvania southwa.rd forms a 'part of the 
so-called Piedmont Plateau. ' 

In' the vicinity of these ’hills are -outcrops 'of the ■ Hardy^ston 
quartzite and sandstone- of 'the- Cambrian Period, which overlleS' 
the, Pre-Cambrian rocks of \vhich these hills afe largely made up. 

* These ; rocks-: hare been known .'as the .Oneida -and Medina sandstones and, 
conglo'merates bnt Dr. Benjamin’ L. Miller,.' of Lehigh University, has recently re- 
... -ferred. the.m-,',to, the Shaw-angunk and' this later. term'iS'here 'used; through his courtesy. 
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Still farther south, approximately live miles, are the foothills 
of the South Mountain range, really a part of the main range 
which has here spread out to include the considerable area of the 
Saucon Valley. These hills are practically a continuation of that 
part of the South Mountain range which in Bucks County is known 
as the Durham Hills. To the southwest in the county these hills 
are more closely grouped and in this formation trend southwest into 
Berks County as far as the vicinity of Reading. In Cumberland 
County, where this range practically reappears and is properly 
called the South Mountains, it is a portion of the soutlieni boiin- 
dary of the Great or Kittatinny Valley. 

The greater part of the siudace area of Lehigh County lies 
between these ranges in the Great or Kittatinii}" Valley. This 
long arid broad valley, like the Kittatinny Range which it parallels, 
is an important geological as well as topographical feature in the 
East. The geological formations are of the Cambrian and Or- 
dovician periods of the Paleozic Era, and although they may he 
subdivided into various minor formations, fall naturally into two 
well marked divisions, lithologically as well as topographically, 
which may be cliaracterized as the /‘slate” or/ 'shale” and the 
" limestone ” regions. The shale occupies the greater surface area 
and overlies the limestone, which in turn overlies the Hardyston 
sandstone and quartzite that outcrops in the vicinity of the South 
Mountains and occupies relatively little surface area. 

This shale region differs,, very materiali}^ from' the limestone 
region to the south. Its water ■ courses greatly exceed those 'of 
the limestone region numerically, and by the mechanical cutting 
down of the' hills have created numerous wide ravines -with sharp 
rises. to the uplands, creating a characteristic topography differing 
greatly , from that of the limestone, region to , the south. 

■ As the shale region ■ is , .approached ■ 'the line ' of ' contact ,. with' .the 
.limestone plain is apparent in. the landscape., 'Witliin'the .coiint'y 
this, line' is irregular on account -of shale ridges 'that ex tend, in to. 
the. 'limestone region ' and widen^ the shale ,regioii .westward 'as. they 
'jom'; tliat:.formatioii'm '..that direction. .■ 'For this, reason the ''s.hal,e 
region 'along ....'the " Lehigh River "'.is about eight .mlles' ^wide", but " , at' 
the, Berks 'County 'line. itiS'''twe!ye....a'nd; one-hal'f, mile's, widet' 'Just 
^ south' of the:.", 'Kittatinriy’. Range .'"'"a-re "-"high,' .hills' mf 'approximately,. 
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240 m. or occasionally higher, increasing in altitude westward, 
be^'ond. the Jordan Creek, where in Lynn Township they receive 
the name of Shochary Ridge, and culminating in the Spitzberg, 
330 m. The effect of these ridges on the drainage of the northwest 
portion of the county is marked. Still farther westward beyond 
the county these ridges rise as high as the Kittatinny Range. In 
general the entire topography of this formation is characterized by 
a multitude of short valletvs and rounded hills, which range in 
altitude from less than 180 m. to the maximum above quoted. 
The average altitude of this "‘plain,” which it really is, must be 
approximated from these elevations but can be stated at about 
210 m. 

The limestone region in general is about 60m. lower than the 
shale region and is characterized by broad river valleys and more 
gentle rises from the streams to the comparatively even uplands. 
The resulting topography is like a gentle plain in appearance Avhen 
viewed from the South Mountains and differs markedly from the 
rugged shale plain to the north. In the vicinity of the streams 
outcrops and rocky talus slopes are present. The soil is charac- 
terized by greater fertility than the colder, moister soil of the shale 
region and for this reason the region is largely under cuitivation. 

The Saucon Valley between the hills of the South Mountain 
range is almost exclusively of limestone formation with a bit of 
shale, originally continuous with the formations of the Kittatinny 
Valley, and is little varied in topography, a lovely valley of mostly 
cultivated land framed by the hills of the South Mountain range. 

On the south the county barely touches the ”red sandstone, 
shale, conglomerate and trap” rocks of the Triassic F^erlod of the 
Mesozoic Era. 

The Lehigh River is the largest stream of the county. From 
Lehigh Water Gap to 'Allen town,. where it is deflected, eastward 
by a spur of the South Mountain, it flows through theahale and 
limestone 'country, and a number of' cli'fflike outcrops and sharp 
rises, of talus, s,lope exist as,.the result of its erosion, ' ' 

Several creeks, including; Trout Creek, . Rockdale,' Creek, Fells 
Creek, Spring Creek, and C.oplay Creek, drain into it 'between these' 
points, but about 'five-sixths 'of, .the drainage of'',the,3C0'U,nty,,',is 
directed ■' toward;. Allentown, .where; the;. combined 'Jordan" :Greek 
and Little Lehigh River discharge into the Lehigh. 
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The Jordan Creek has its rise at the base of the Bakeoveii in 
the Kittatinny Range and has numerous branches within the 
shale region. In the limestone region, which it enters somewhere 
ill the general vicinity of Guthsville, being deflected eastward 
here by the Huckleberry Ridge, a shale ridge, the Jordan Creek 
has practically no branches. Its valley from Guthsville north- 
ward is of great beauty, the tortuous windings of the river bed 
giving rise to ever changing vistas. The sharp rises are frequently 
clothed with hemlock and' pine, sometimes in almost pure stands, 
and are usually beset with "low clifflike outcrops along the water’s 
edge as well as higher up the slopes. In the limestone region the 
stream is dry as far as Helfrich’s Springs for a part of the year. 

The Little Lehigh River rises in the South Mountains in Berks 
County and flows entirely within the limestone region within the 
county. With the exception of Trout Creek (the second of that 
name in the county), which empties the drainage of a part of the 
north slopes of the South Mountains into the combined Jordan- 
Little Lehigh at Allentown, all the drainage of the north slope of 
the main range of these hills within the county reaches this stream 
by its several tributaries. It is fed by numerous springs and some 
streamlets, having their sources in the limestone as well as the shale 
region, and has a strong and constant flow even in seasons of 
drought. Conifers are practically absent from the gentler wooded 
slopes of the valley of this stream, which lack the wilder aspect of 
the valley of the Jordan in the shale region. 

These .streams, together with the Saucon Creek draining the 
Saiicon Valley into the , Lehigh River in- Northampton County, 
the .Antelawny Creek already mentioned, and some -streams- reach- 
ing ".over -the border into the county on the south,- constitute prac- 
tically all of the streams of. importance in' the county. ■ 

' -M.any water courses -of ’.the', shale region in general are dry "in 
.'su-ni.mer and. -there are comparatively few permanent moist .areas. 
:Of marshymr'' boggy- character of -any.' extent.;' excepting, along its 
^contact ".with" the formations of 'the ICi.tta tinny .Range. , -. Alon.g this 
range are'; many such '-'areas, .how^ever. '..The .limestone region' in 
respect, to -sueh areas -resembles the,-. shale. On and in the vicinity 
of- the South '.Mountains .'are-:. -a,' 'Humber of moist areas of boggy 
'character, 'usually wooded or shaded: by. low growUh such as alders;.' 
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A large proportion of the area of the county is given over to 
agriculture but there is a large percentage of woodland in the 
vicinity of the mountains. On the South Mountains the wood is 
cut at intervals but the new growth seems to develop quickly 
enough to hold the soil cover well and to restore original conditions 
with maturing growth. The forest cover of the mostly denuded 
slopes of the Kittatinny Range is usually rather thin excepting 
on the shehiike plateau along its base, which however is also 
frequently denuded, like all our eastern wood cover. Between 
the mountains the greater proportion of woodland is along the 
slopes of the streams but there are frequent scattered areas of 
woodland, especially in the shale region, increasing northward 
toward the mountains. The forest cover of the South Mountains 
and southward is practically purely deciduous in character, but 
northward conifers begin to appear in the limestone region, in- 
creasing northward, and at places in the shale region and in the 
vicinity of the Kittatinny Range equal and perhaps outnumber 
the deciduous trees. 

As far as its flora is concerned, Lehigh County with reference 
to its zonal position must be included entirely within the Allegha- 
niaii area of the Transition. 

In Bucks County, just south of Lehigh, and in the counties 
thence westward there occur areas where typical Carolinian species 
occur in association. These areas trend rather definiteb^ east- 
ward and westward, roughly parallelling the moimtains, and mark 
the extension northward in that direction of typical Carolinian 
association. There are no such areas within Lehigh County. 

As to its position with reference to the larger rivers of the region, 
the Delaware, the Schuylkill, and. the Susquehanna, which partly 
flow within Carolinian territory and aid in the extension of Caro- 
linian.' flora toward the mountains,. Lehigh County lies between the 
'Delaware and the Schuylkill. The Lehigh River is a large 'river 
but it is deflected eastward by the South Mountains to enter the 
Delaware without ' passing south of these hills. Its' source is in 
Lehigh Pond in the/‘PoGonos” of Wayne County, an area ricli 
in species, of 'normal Canadian association. Some, of the. species, 
''■foimd, in, normal association in the .mountains, occur, in,' the ',"coiinty': 
, along' this^, stream.'::,,,''/ ^ ■ 
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Glaciation, wiiich has had such a marked effect on the fl,ora 
the corresponding region eastward, principally in New Jersey, is 
absent from the county. The extensive boggy areas characteristic 
of that region are not represented and many of the northern species 
found in association, in these areas do not occur here. 

The terminal moraine, where it crosses the Delaware River near 
Belvidere, NeAV Jersey, and the Kitta tinny Mountains a few miles 
w'est of Delaware Water Gap, is only about twenty miles distant 
from the county, and the proximity of the great ice sheet of the last 
glacial invasion must have had its influence on the flora of the 
county, or at least that portion lying within the Great Valley. 

It would appear to a certain extent from its position that 
Lehigh County is so placed as to include within its boundaries 
many normally “southern’’ and ‘‘northern’’ plants. It is true 
that on account of these extensions the flora of tlie county is rick 
and that some species apparently have their limit of extension 
within the county, but it is doubtful whether Lehigh County 
equals in number of species any of the counties that bound it, 
with the possible exception of those to the north. This is an 
inference due to a review of some of the factors influencing the 
flora' of this region,' which have been briefly sketched. Thus, 
Berks, Mo,ntgomery, Bucks,- and Northampton counties include 
wnthin their boundaries many of the species of typical association 
in the mountains to the northwest, principally alo.ng the Delaware 
.and Schuylkill rivers. All of these counties excepting.-Northampton 
are rich in extensions of Carolinian flora, which extends well up 
the river valleys. Northampton County shares with' Lehigh tlie 
Le,higli River, and, in addition its flora is enriched, by the addition 
■of a number of species ■ associated -with -the glaciated region, 'be- 
sides .-.such species ms .find 'their -way into that county along the 
Delaware RN’er. Whether ■ the- .position of Lehigh County is 
unique "with ' refe,rence , to the ' flo'.ra of the , region when compared 
w,ith these bounding counties w'ill best be proven by. future re.cords. 
It has 'Seenied' sufficient to-the-- writer 'to -, merely indicate such a' 
possibility. ■ ■ 

■ Lehigh County iS' probably represented-.in the -older 'Collections* 
but ' it ■'might-.,:,-prove -d.ifficult -"to ''confirm 'some-' of thC' o,lder'' records 
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because Lehigh County was erected from Northampton on March 
6, i8i2, and enlarged in 1852 and 1859. A collection made by C- 
F, Beitel (approximately 1830-1865) is a part of the herbarium 
at Muhlenberg College, but it gives no dates or localities, thoiigli 
presumably partly collected in this region. There is a record 
of Elias Durand (1794-1873), the Philadelphia botanist, having 
botanized along the Lehigh River in the county. Among the 
Moravians there have always been some persons who were inter- 
ested in botany. Among those who have visited the county in 
their collecting be mentioned Rev. Lewis David de Schweinitz 
in the fungi, F. A. Wolle in fresh water algae, and Eugene A. Rau 
in the bryophytes. Mr. Rau’s collections in the county have 
however not been confined to the bryophytes but include inter- 
esting records in the pteridophytes and spermatophytes. Dr. 
A. L. Huebener, of the Moravian Seminary, also collected in the 
region. His collection is a part of the Seminary herbarium. 
Prof. T. C. Porter also visited the county, though his HvSt shows few 
records for the county. Dr. A. F. K. Krout, of Glenolden, Pa., 
resided in the Borough of Coplay in the county from 1869 ^ 1892 
and refers to Capt. P. A. Lantz, of Saegersville, in the county as 
a coworker at the time. Dr. Krout collected actively during his 
residence in the county, and his collection, including some from 
the collection of Capt. Lantz, is now a part of the herbarium of 
the Philadelphia Botanical Club at the Academy of Natural 
Sciences at Philadelphia. Until his death several years ago, 
Dr. William Herbst, of Trexlertown, collected chiefly in the fungi. 
For severa years, during- Dr. Philip Dowelbs eonnection with 
Muhlenberg College, a large part of his leisure was given to col- 
lecting in, the county. The. writer acknowledges with pleasure 
his great indebtedness for his knowledge of field botany, evSpecially’ 
in the pteridophytes, to •,Dr.''Doweir, with wdiom, he was usually 
associated 'on these excursions.- Mr.,D,. W. Hamm, a student' at 
that 'time''and - now a; teacher,' 'also an' 'associate; in, fiekl excursions, 
has ■retained his,xnterest'in,the:,study. -Mr. C. -N. .Lochman, who 
-is associated , in- business with Mr.' E. A., Rau in Bethlehem, is an' 
active field worker who has frequently botanized within the county. 
Mr. C. C, Bachman is an active field botanist and has collected 
considerably in the county. Other botanists of adjoining counties 
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have botanized within the county, and several visits by members 
of the Piiiiadeiphia Botanical Club have been made. The fob 
lowing residents of the county are likewise interested in our flora: 
Rev. Dr. J. A. Bauman, Messrs. M, S. Hartung and H. D.' Bailey, 
and Rev. W. N. Kopenhaver. 

In the following list, unless, otherwise indicated, in every case 
where a station has been named, its exact distance is given in a 
carefully approximated direction from some name on the Topo- 
graphical Maps of the U. S. Geological Survey, which cover all 
but a small portion of the county. The actual bog, streamlet, 
etc., may not appear on these maps but exists nevertheless and 
the above method is intended to standardize the\se citations and 
make the use of local terms subordinate. Distance from the City 
of Allentown has been given from the Center Square. 
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PTERIDOPHYTx\ 

In the following list the writer has attempted to present, with 
particular reference to Lehigh County pteridoph^'^tes, some ob- 
servations that may be of more general interest. For the sake 
of brevity these observations have been reduced to a minimum. 
Stations have been mentioned for some of the rare or less frequent 
species and an attempt has been made to have the original dis- 
coverers of such stations receive the credit that is due them. In 
this connection it has not been thought necessary to mention more 
than the original collection from a station. 

Material from practically all of the stations mentioned is in 
the herbarium of the writer as well as, in part at least, in that of 
other collectors. The inclusion of all the data would only increase 
the list unnecessarily. The exact measurements given are from 
herbarium material almost exclusively. They are used merely 
as a guide in connection with average or luxuriant growth. The 
figures in parenthesis following the length of leaf indicate length 
of stipe + length of blade. Herbaceous and evergreen are not 
to be taken too literally but serve to indicate comparative hardi- 
ness of the species. It is well knowm that sterile fronds in general 
outlast the fertile and it has not been thought necessary to indi- 
cate in every case the part protection plays in the apparent hardi- 
ness of a species. Seasons vary too wdth the years. 

In general the pteridophytes of the county follow in relative 
frequency and abundance certain broad lines due to the distribu- 
tion of habitats favorable to their growth. The term 'The South 
Mountains’^ used in this connection is general and includes all 
of the hills of this range but refers particularly to the main ridge 
of these hills, about three miles southward from Allentown, called 
Lehigh Mountain, ,On some' of the ■ spurs ' and outlying hills ' of 
this range some species, like the spinulose wmod ferns, become rela- 
tively less abundant, especially to the south within the county. 

AdIANTUM PEDATUM L. 

General in moist situations, growing on all formations and soils, 
but most abundant in boggy areas and .along streams;0n;the South' 

Note: Where the collector’s name is not: given the specimens were collected by 
the'' writer.''''': 
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Mountains.' Rather frequent in moist situations on the talus 
slopes and at the bases of outcrops along the streams. On the 
wet shale formations along the Lehigh River, fronds 3.4 dm. 
long by 4.1 dm. wide with stipe 4.1 dm. long have been collected. 
This represents maximum luxuriance, the fronds in general being 
less luxuriant. Fruits late July and August. Herbaceous, 
withering early, but has been found in protected situations still 
green in N o vember . 


Anchistea virginica (L.) Presi 
Collected at a single locality along the Kittatinny Mountains 
north to Avest of Slatedale, August 9, 1909, 2104. 

It occupies an area of 20 feet in circumference, in practically 
pure association, in a low shallow depression filled with water for 
a part of the year but dry in summer. Also in someAvliat similar 
habitat just south of this station along the public road runiimg* 
parallel to the mountain (October 10, 1909, 228$), an area of rather 
limited extent, marshy for a part of the year but later drier, with 
sphagnum beds, etc., a duplicate of similar places along the range. 
It has not been found fruiting abundantly, a condition probably 
not normal as the writer has collected it near Sa^dorsburg in Mon- 
roe County, Pa., on July 25, heavily fruited and in abundance. 
Fronds 9.8 dm. (3.7 + 6.1) long and 2.6 dm. rvide represent rather 
below average luxuriance. Herbaceous. 

The frequent occurrence of this species in abundance along the 
coast and in' association wdth Carolinian flora .farther' inland is to 
be expected, but still farther inland, especially in the mountainous 
region away from typical Carolinian assodation, its occurrence is 
always of interest. " 

AsPLENIUM EBENO.IDES R. R. ScGtt : 

' Lehigh. County, in. Porter's list., ' Helfrich's Springs, 
northwest by 'north., of .Allentown,.; '1(401^4 'HarUmg, „ .Along "'the 
Little 'Lehigh, i miles southwest 'of'-AIi'entown,: July'TbJ.ipoi,' 
Hamm; December 8, 1907, io6j. 2 miles southwest of Allen tOAvn, 
August 3, 1901, p7. Along the west of Jordan 

Bridge, September 2, 1907, 8^6. Along the Lehigh River, 
mile below Ferndale, August '21,; -1908, 1484. Along Cedar 
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Creek in D(3rney's Park, March 19, 1910, 2324. Along the Jordan, 
1/4 niiles northwest of Kernsville, November 6, 1910, jioi. 
Along the Little Lehigh, miles northwest of Emails, December 
22, 1907; November 24, 1910, JIJ7. 

xMl occur on limestone with the exception of JioJ, which was 
collected on shale. 

As far as the Avriter has been able to ascertain, no less than 25 
specimens of this fern have been collected in the county. The 
reader scarcely needs to be reminded of the abundance of the 
putative parent species of this hybrid in association in the county. 
These specimens haAm come from 7 stations, a station being defined 
for the purposes of this statement as some isolated area, wmoded 
or not, separated by cultivated land from an adjacent station. 
Thus plants were taken at Helfrich’s Springs at two places about 
one-third mile apart. No station as conceived by the writer is 
nearer to any other station than one-half mile. Of 6 plants left 
in the field, not included vath the 25, 3 are known to have disap- 
peared. Ail but 6 of the specimens noted are or have been a part 
of the writer’s herbarium and represent all of the stations. Credit 
for finding a number of these is due to E. S. and W. Mattern, who 
have frequently been the writer’s field companions. Some ob- 
servations of interest Avith reference to this species have been made 
by the writer but vmuld prove too lengthy for the purposes of 
this list. 

AsPLENIUM ' MONTAN UM Willcl. 

On rocks ' of Hardyston sandstone, southwest of Mountai 11- 
.ville, on the, South,, Mountains, Idlewild, 1872, Kraut; January .25, 
1908, lopj. On “shale” along the Jordan Creek, i J4' miles west 
to nortliAA^est of Kernsville, November 6, 1910, sogS- 

In fair abundance at both stations. Growing w^ell shaded at 
both stations but less luxuriant at the first named than at the 
second, AA^here fronds 17 cm.'TS+g) loiigmnd '4.5 cm. wide:' have 
been collected and represent maximum luxuriance. Gan be col- 
lected in July Avith old fronds still in good condition and new fronds 
starting to fruit^ but is in; best .condition in, late fall. '"'Evergreen.' 

The recorded stations for this species in New Jersey and Penn- 
sylATinia, limiting the southwest extension of the species from the 
'Mountains,;' are, Delaware/'’^ter;-Gap:'ih'"SeW'ddrsdy, and 
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sylvania, Easton, Northampton County, Lehigh County on the 
South Mountains, Chester, Lancaster, and York counties. Along 
the Lehigh River in Carbon County there are a number of stations. 

Asplenium Ruta-muraria L. 

Near Helfrich’s Springs, 2}/'^ miles north by northwest of 
Allentown, 1882, Kroiit, Along the Little Lehigh, foot of 17th 
Street, Allentown, October 2, 1900, miles southwest 

of Allentown, October 21 , 1900, Dowell 1036, 2 miles southwest 

of Allentown, August 3, 1901. i ^/g miles west by northwest of 
Emails, December 22, 1907, 1064, Along the Jordan, % mile 
east of Jordan Bridge, October 30, 1910, 3062. Along the Little 
Lehigh, miles northwest of Emaus, November 24, 1910, 3140, 
Near Salsburg Church, ^ g mile north of the last, 3142. 

Occurs only on limestone in the valleys of Jordan Creek and 
the Little Lehigh, where it may be expected throughout. Not 
usually abundant excepting in the woods near Salsburg Church 
and at Helfrich’s Springs, where quarrying has done much injury 
to the station. In shaded and exposed situations. Fruiting 
fronds 10 cm. (6+4) long and 3 cm. wide represent maximum 
luxuriance but fruiting fronds 2 cm. long have been collected. 
Fruits in July, but is at its best in fall. Evergreen well through 
the winter, especially the sterile fronds. The species varies in 
the shape and cutting of the pinnules or ultimate segments, from 
narrow and lacerate to broad or roimd-wedgesliaped and merely 
crenate or toothed. Apparently this species iS' ^tO; be'', expected 
on limestone in eastern Pennsylvania and on corresponding forma- 
■■ tioiis in northern New Jersey. . 

'V. .Asplenium ;'FLATYNEUR0N',.:(L.) , Oakes .'...tw, 

'■ 'General ' throughout, ; on , all ■■■soils ' - and , ' formations ; and' ■ in .,',■ all 
.'■situations'' excepting' 'wet.^ ground.:- ^vErequentiy;, ' lining,:, -.ro'ad sides'' 
' and'.railroad' embank,m'e'nts„'i'n.'abu-ndance^ but.,'no'.'less''frequ'ent,:and''' 
abundant in varying situations elsewhere. Sometimes growing 
in the clefts of rocky outcrops. Specimens with fronds 5.1 dm, 
(0.6+4.5) long and 3 cm. wide represent a fair average for liix- 
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The writer knows of no species that is more evenly distributed 
ill the county* On limestone and especially shale it tends to 
become serrate, and forms with not only some of the pinnae of 
the fertile frond serrate but the sterile also, are not rare. {(,)ii 
shale” along Jordan Creek Hiiles northwest of Kenisville^ 
November 6, 1910, jogd.) 

Mr. E. S. Mattern found a plant on Hardys ton sandstone along 
the Little Lehigh River, 1% miles west by northwest of Emaus, 
near Salsbiirg Church, which corresponds to the named variety 
Ilortonae,'^ This plant grew true for two seasons and when 
collected (July 17, 1908, ijyz) had three fronds of fertile form fully 
expanded, averaging 2.4 dm. (0.4+2) long and 3 cm. wide, but 
quite sterile, a correlated character of the variety as originally 
described. 

iVsPLENIUM TrICHOMANES L. 

General on shale and limestone outcrops, not infrequently 
locall}'" abundant. Has been recorded sparingly by the writer 
on Hardyston sandstone on the South Mountains i 34 niiles 
(March 28, 1908) and i mile (October 16, 1909, 22qq) southwest of 
Mountainville, and on Shawangunk sandstone at Lehigh Gap 
(January 19, 1908, io^ 5 p). Fronds 19 cm. (3 + 16) long and 1.2 
cm. wide represent ma.ximum luxuriance, as do rosettes 17 cm. 
in diameter. Fruits in July. Evergreen. 

In the county the species is '‘common” on the shale and lime- 
stone but rare on other formations. In the mountains to the 
north in the vicinity of the Lehigh River, the writer has found the 
species very infrequent. 

AtHYRIUM AC ROSTICHOIDES (Sw.) Diels 

Frequent and abundant in boggy places and along streams on 
the South, Mountains. , Occurs on 'shale' mile south of Saegers- 
villej'july 7, 1907, along- the '.creek mile .east of Ploff mail; 

(May 16, 1909), and at the base of the cliffs along the Lehigh River 
.above Rockdale' (May'T6,T909). Also in Lower Milford Township, 
if/g '■ miles ' southwest of -Locust Valley, in.the vicinityof .a'branch 
of East Swmmp Creek. (JulyT7,:i9io,2d<5d). ■' It, may be expected 
throiigliout. Fronds9.8dm. (3,5+6.3) long anda.i dm. wide rep- 
resent average luxuriance. Heayilyfrui^te^^ by August 6 

but has been collected in fruit as early as July 13. Herbaceous. 

^ AspUnm 7 n eheneiim Hortonae Dav. Khodpra 3: i. pi. 22. 2 Ja 1901. 
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Athyrium Filix-femina (L.) Rotli 

Genera! throughout, on all soils and formations. Most abun- 
dant in the bogs and along streams on the South Mountains. 
Fronds 9 dm. (3.6+ 5.4) long and 2.8 dm. wide represent average 
luxuriance in one form of the species. It has been collected with 
mature fruit on July 2. Herbaceous. The' variability of this 
species is well known. 

Botrycfiium dissectum Spreiig. 

Not infrequent throughout, but most general and abundant 
on' the South Mountains. Plants with fronds 10.5 cm. long and 
18 cm. wide and standing 4.5 dm, high to top of fertile frond 
represent maximum luxuriance. One plant in fruit with blade 
1.5 cm, long and 2.5 cm. wide standing 9.5 cm. high has been 
collected. Collected in fruit on August 25. Fertile fronds have 
been found still erect in November but are generally prostrate 
and withering at that time. Sterile fronds turning bronze red 
and lasting through the winter. 

o 

Botrychium lanceolatum (S. G. Gmel.) i\ngs. 

Vicinity of bog i mile south by southwest of Mountainville, 
September 25, 1909, 2248, Back of Gruver’s, along the third 
streamlet, if/g miles east by northeast of Mountainville, September 
25, 1910, 2g84. Above Idlewild, along streamlet at Mountain- 
ville, October 8, 1910,5005. 

Collected only at these stations on the South Mountains. 
Only eight plants have been seen, the largest standing 16 cm. 
high. Attention is directed to the dates when the spores were in 
good condition as well as the comparative rarity of the plants. 

' B , ■ negleckim om these' dates had entirely disappeared' from' the' 
stations where it was earlier abundant. 

' .'All stations for this,,species are from- counties in, the mountains 
to' the north and ■ northwest, : excepting the .above' .and 'a , record 
published '.'in Torreya- '^ ;by,, W.' .H.' Lei-belspe'rger .'.for Fleetwo.od, ■' 
:yBerks':^Countyl:^':, 'V 

Botrychium neglectum Wood, 

^ ""Second' ,:strea&let,?''.ohe'''''miIe:; east ''Uortheast of/y'^Mountaiiiville,:,': 
May 30, T'9'07, D, W, Hamm; same 'place and date, 349* First 
streainlet',T'',ymile^';'''south'westypf^>^ouhtaiEviIl'e^;:';J.^^^^ 
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Vicinity of spring near Waldheim, ^2 inile southwest of Moiiiitaiii" 
viile, June 13, 1908, 1248 . Vicinity of bog i mile south by south- 
west of Mountainville, June 14, 1908, 12^ (j. Second streamlet 
I iHiles southwest of Mountainville, J une 28, 1908, . IJ02 , Aban- 
doned ore pits west of above station, May 29, 1909, iS^ya. Near 
Griiver’s, along third streamlet, miles east by nortlieavSt of 
Mountainville, June 15, 1910, 2 ^ 4 ^a, 

Ail of the stations are on the South Mountains. Inclined 
to abundance at the third, fourth, and sixth stations.' A plant 
standing 2.7 dm. high has been collected and represents maximum 
luxuriance, though plants approaching these figures are not in- 
frequent. A plant with the sterile segment 7.5 by 8 cm. has been 
collected and is closely approached by other plants in the writer’s 
herbarium. Plants 8 cm. high with clearly defined characters 
have been collected. Has been found well out of the ground but 
not unfolded on April 1 1 and has practically disappeared late in 
July. Collected with ripe fruit on May 29. Variable with very 
suggestive forms. 

Botrychium obliquum Muhl. 

The same remarks used in connection with B. dissecMmi apply 
also to this species. Specimens have been collected that exceed 
the measurements given under that species. 

Both this and dissectum are very variable and forms sug- 
gesting intermediates have been collected. Sometimes varying 
ill abundance locally, the habitats of both species appear identical, 
though certain forms of B. ohliqimni are apparently assoeiated 
with the wet shaded bogs. 

Botrychium simplex E. Hitchcock 
'Near , Graver’s, along, third streamlet, miles east, ' ..by 
northeast of Mountainville, June 15, 1910, 2^4Sb. 

Plants collected at the above station have been referred to 
this species. Some doubtful material from another station, which 
may belong here, has been withheld. R. C. Benedict in a recent 
revivsion of the Botrychiums observes that they constitute ‘‘a 
complex group” and that ''the question of specific limits is by no 
means settled.” An active interest in the observations on this 
group has apparently developed, which will undoubtedly lead to 
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a better imderstaiiding of the group and very probably affect a 
revision of this list materially. 

Botrychium tenebrosum a. a. Eaton 


Along streamlet above Mountainville, July 4, 1900, Doimll 830. 

Along second streamlet 1% miles southwest of Moimtaiiiville, 
July 13, 1907, 604, Both stations aro on the South Mountains. 
Edge of a bog, on a spur of the South Mountains along the Lehigh 
River, i}/! miles northwest of Strassbiirg (S.E. Allentown), 
July 4, 1908, jjjy. 

Practically absent from the original station detected by Dr. 
Dowell but still occurring sparingly at the stations later detected 
by the writer. It has been collected in good condition as early 
as June 6 and as late as July 24. At this time neglectmn was 
withering or had disappeared. The third station was visited again 
on May 28 of this year [1910] and several plants were found coming 
up. Plants ranging from 4.5 cm. to 18 cm. in height have been'' 
collected. One plant with some portions of the sterile segment 
fruiting has been collected. 

Botrychium virginianum (L.) Sw. 

General throughout, on all soils and formations. Frequently 
abundant. The writer has a record of a plant standing 8 dm. high 
from ground to top of the erect sporophyl. This represents above 
maximum luxuriance, the plants in luxuriance being usually some- 
what lower. Collected as early as May 30 but is mature in the 
middle of June. Herbaceous, the sterile segment lasting well 
intO'fai!. ■■ ' 


Camptosorus rhizophyllus (L.) Link ^ ^ ^ M 
gneissic Tocks, on^ a,:spur'Of the'. South, Mountains,' %'m'ile 
northeast of Strassbiirg ( S. E. Allentown), September 7, 1907, 
'Sg8, V /.'On';'' gneissic' 'rocks,'; .Big .'.'''Rock,,,' .i". mile ', southeast' 'Of''' Mo'un-::;'' 
^■';tAihville,:,t;C)ct^^^ '"'.'■i'907, , ' 1032 ^ , Gn':'''Hardys'tbn':''.;;:'Sandsto^^ ■ 
'M'OuhtMnYiEe,/:May;'';;9,,:''.'i9b 

rocks, Idlewild, Mountainville,. 1,909, E. S. Maltern. On gneissic 
; roC'fe,'''.:PQwderv:^alley,'' 

',i''''mile ''Soutliwb$t'::''0'f^:''Mkcuhgiqp|^byeinl^ 

All of the above stations are on the South Mountain range. 
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Rare at the stations named above but so general and often so 
abundant on shale, and especially limestone, that any mention oi; 
stations on these formations would be useless. The species may 
occupy niches or grow in large patches on outcrops but is equally 
at home on loose talus in shade or in the open. It has not been 
found growing among moss on tree trunks, but with moss on some 
outcrops it suggests strongly epiphytic tendencies. Most luxuriant 
and freely proliferous in connection with moist, mosvsy situations 
on large talus or sometimes on outcrops. Fronds 4.2 dm. (i .1 + 3.1) 
long and 2.5 dm. wide represent maximum luxuriance. Fruits 
in August. Evergreen. 

On limestone and shale the tendency to prominent auricles 
and undulate margins is very pronounced. Fronds very much 
incised have been collected, (On limestone, miles northwest 
of Eniaus, January i, 1908, 1068,) Forking fronds with both 
tips proliferous have been collected. (On shale, mile east of 
Jordan Bridge, October 30, 1910, 3065; i}/^ miles northwest of 
Kernsville, November 6, 1910, 306/.) Also fronds with auricles 
lengthened and proliferous. (On limestone, i^^gymiles north by 
northwest of Emails, December 22, 1907, 1063; on shale, mile 
northw'est of Kernsville, November 6, 1910, 

Cheilanthes lanosa (Michx.) Watt 

In fair abundance 3^2 northwest of Kernsville on an outcrop 
of shale along the Jordan facing south; May 9, 1909, lydy. Fronds 
2.3 dm. (0.9+ 1.4) long and 3.5 cm. wide represent average luxuri- 
ance. Fruits July. Evergi'een, lasting well thrcnigh the winter. 

Apparently this is not a rare species in the counties to the 
south of Lehigh but this is one of the stations limiting the extension 
of the species towaird the mountains. 

:' 'Dennstaedtia; punctilo.bula- (Michx.) ; Moore 

General throughout, a frequent species of roadsides and edges 
of woodlands, clearings, etc. In the mountains frequently abun- 
dant in open sunny places in the woods. Sometimes growing 
from niches or crevices on outcrops. Fronds measuring 8.3 dm, 
(1.84-6.5) long and 2.1 dm. wide represent maximum luxuriance. 
Collected in mature fruit on July 12.. Herbaceous, but has been 
found still green in November. 
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Dryofteris Boottii (Tuckerm.) Underw. 

D, crisfata intermedia Dowell 

’ Oiie-foiirtli mile south of Saegersville, July 7, 1907, 5J5. In 
bog and along' streamlet ipg miles southwest of Moiintaiiiviile, 
August 3^ 1907, 704. ' ' Near Waldheim, J''2 mile southwest of Mouii- 
taiiiviile, October i'6, 1909, 22Sy, General vicinitt'^ of bog i mile 
south by southwest of Mountainville, November 12, 191G, J107. 
Along streamlet % mile east of Shimersville, November 13, 1910* 
Vicinity of streamlet miles southeast of Emaus^ 

November 13, 1910, 3134, 

Approaching* anything like abundance in oiily a limited boggy 
.area near Saegersville, the only station noted in the county outside 
of the vicinity of the South Alountains. Not rare, neither inclined 
tO' abundance at the other stations, which would indicate that this 
species is to be expected in bogs on the South Mountains and 
elsewhere in association with the other related members of the 
' Dry 0:pi'eris group. ' Fronds 9,1 dm. (2.7+64) long and i .5 dm. wide 
represent maximum luxuriance. Collected with ripe fruit on 
June 28: Sterile fronds evergreen, the fertile lasting well into 
winter,,’ Variable. . 

Dryofteris cristata (L.) A. Gray 
Lehigh Mountain along Lehigh River, 2 miles southwest of 
Bethlehem, September 1878, E. A. Ran. Streamlet above Moun- 
tainville, xAiUgust 8, 1900, Dowell P03. Third streamlet i^/g miles 
east northeast of Mountainville, September 15, 1900, Hamm. 
Bog mile south of Saegersville, July 7, 1907, 336. Bog and 
streamlet ij^ miles southwest. of ■ Mountainville, July 13, 1907/ 
615a. Bog west" .of.' Trexlertown," ■November 1.4,. 1908. '.Near 
Waldheim, J^mile southwest of Mountainville, October 16, 1909. 
Vicinity of woods and creek ijg miles southwest of Locust Valley, 
July X7, 1910, 2667. Vicinity of' bog, 'ij^ tniles. east by northeast 
of Mountainville, October 1910, H. D. Bailey. Vicinity of mine 
holes northeast of Lanark, November 5, 1910, 3074. 

miles south of Schnecksviile, November 6, 1910, jo/d. 
,mil:fe^Vsouth)'''S:}!,)Rohtheast?pf;';Mpuhtaihvilfe',('^^ 

■ , jAclIVv'.:';:': B'Og '...an.d: '-stf 
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south to southwest of Macungie, November 13, 1910. Streamlet 
% mile east of Shimersville, November 13, 1910,3/2,0; streamlet 

I Vs miles southeast of Emaus, same date, 3132. 

This species is of such frequent occurrence on the South 
Mountains that it may be expected throughout in wet boggy 
situations, though apparently absent from some areas and portions 
of others. It is abundant at the Saegersvilie station, where, grow- 
ing in a deep shaded boggy area, it inclines to luxuriance as it does 
at places on the South Mountains. Found in open as well as shaded 
situations. Fronds 8.8 dm. (3.2 +5.6) long and 1.3 dm. wide 
represent maximum luxuriance. Fruits late in June. Sterile 
fronds evergreen, the fertile lasting into late fall or early winter. 
Variable. 

Dryopteris cristataXmarginalis Davenp. 

General vicinity of streamlet at Mountainville, 1900, Hamm* 
Streamlet }/2 ^^iio east of Mountainville, June 22, 1901, 74. In 
bog and along streamlet 1% miles southwest of Mountainville, 
July 13, 1907, 615a. Boggy area mile south of SaegersyiHe, 
June 20, 1908, I2j2b. General vicinity of bog i mile south to 
southwest of Mountainville, November 12, 1910, jiii; correspond- 
ing area about 34 mile west, JJ14, Along road about % mile 
south to southwest. of Macungie,. November 13, 1910, 31x3. 
Vicinity of streamlet 1% miles southeast of- Emaus, November' 13, 

1910.3133- 

■ This h^-Trid., as the stations show, is .widely distributed on the'. 
South, Mountains and it is quite safe. to say that it niay be expected'' 
throughout in favorable habitats where its putative parentvS arc 
present. ' Rare at all of .the stations, though.'at.some of the stations 
. oil .the South Mountains a number .of. plants, are. present. Mostly 
in- shade but has been collected' in -the'; open. .One fertile frond 
.-'I-G4 dm'.. :(2 .7+7.7:), long and 2.3 dm,. '.wide ha-vS been collected but 
represents .rather above-' maximum luxuriance. Fruits late in 
June. Fronds early prostratej the sterile of some plants lasting 
well through the winter. Fertile fronds perhaps hardier than those 
'of' jD.-,' ^ristatu:: 

In general the fronds collected in the county have been re- 
markably regular in outline and usually offer little difficulty in 
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identification in the field. Material collected previous to August 3, 
1907, by Mr, Hamm and the writer, lay undetected and not defin- 
itely assigned until ' identified by Dr. Dowell, who visited the 
writer at that time for the purpose of collecting this hybrid growing 
ill , the open. While the measurement given is uiiusuab clumps of 
this hybrid occur in which the fronds incline to luxuriance and do 
not fall far short of these figures. 

Dryopteris Goldiana (Hook.) A. Gray 
Boggy area and along streamlet i miles northwest of Strass- 
huTgf.Kraid; July 14, 1907, 6jp. Along streamlet 1% miles south- 
wmst ■ of ' Locust Valley, I. S, Moyer; Septe,mber 12, 1909, 2i8y. 
Along streamlet i mile south b}’ southeast of Spring Valley, May 
15, 1900, C. Lochman, 

Gaining in , abundance at the first named station and fairly 
abundant at the second, where the trees have been cut from the 
low' area on which the species grows. The second station, dis- 
covered by Dr. 1. S. Moyer, the Bucks County botanist, is that of 
the published record in the Bucks County lists. The station is 
very close to the county line but in Lehigh. Bucks has however an 
authentic record of this species from Buckwampum. One frond 
1 1. 9 dm. (4.8+7. i) long and 5.5 dm. wide, representing rather 
above maximum luxuriance, has been recorded from the first sta- 
tion, where however the species rather inclines to luxuriance. Col- 
lected with mature fruit on July 4. Herbaceous, withering early 
but' still green in November, though usually prostrate at' that time. 
Apparently, this species is local in its distribution in this region, 

Dryopteris intermedia (Muhl.) A. Gray 
General throughout, on all soils and formations in moist 
situations, sometimes in niches on rocks 'and; outcrops.,: ' Frequent 
and most abundant on the South Mountains. Fronds 6.6 dm. 
(24+4.5) Sind 2.6 dm. wide represent average luxuriance. 
Collected with ripe fruit on June 20, Evergreen, lasting through 
the winter but early prostrate. 

shaded;::area:<4n:::Th:e:;’+icii|f||:;:dl:;:|^ 
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Saucoii Creek, J-2 mile northeast of Lanark, November 5, 1910, 
jo/j. 

Dryopteris marginalis (L.) a. Gray 
Genera! throughout, on all soils and formations and in many 
situations. Frequently abundant. Often in niches and fissures 
on. outcrops. Frequently a roadside species in the vicinity of 
woods. Fronds 8.9 dm. (2.9+6) long and 2.8 dm. wide represent 
average luxuriance. Collected with idpe fruit on July 4. Ever- 
green but mostly prostrate by November. Variable. 

Dryopteris noveboracensis (L.) A. Gray 
General throughout, but most abundant on the South Moun- 
tains, where the species sometimes occupies areas of limited ex^ 
ill almost pure association in the rich woods. Fronds 5,7 dm. 
(0.8 +4.9) long and 1.5 dm. wide represent maxinium liixurian^ 
Fruits in July. Herbaceous, withering early. 

Dryopteris spinulosa (Mull.) ^ ^ 

General throughout, associated with D. intermedia/' MoBt 
abundant on the South Mountains, where it occurs in association 
with D. intermedia, but never even approaches this species in 
abundance. In general not nearly as luxuriant as the latter species. 
Collected in fruit on June 14. Tender, ev^ergreen, mostly turning 
yellow early, but some fronds lasting well toward winter. 

This and D. intermedia are A'ery variable and, approaching 
each other closely, offer great difficulty in identification. Dr. 
Dowell has collected forms (general vicinity of bog i mile south 
by southwest of Alountainvilie, August 25, ■ 1907, 'Dincell 5.JJ2) 
that are undoubtedly hybrids. These specimens, and material 
apparently .identical with '’them in the writer’s herbarium (Soj),' 
have , 'been referred ii ere. ■ Material from 'a,long the Kittatin^^ 
M'ountains. in' the, vicinity 'of,; Bake-oven, Knob' (June;',2'l;,,'' 'ipoB', 
■1284b) .has also been referred here.' This i,ntergrading of t,he species 
probably 'affects the comparative hardiness' of the :'speci'e$, an ''as- 
sociated character well marked in typical forms. 

Dryopteris Thelyfteris (L.) A. Gray 
General throughout. May be expected usually in abundance 
in all 'marshy .''meadQ'wS' '.throughout and in favorable,, habitats. 
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elsewhere. Varying greatly in length of stipe according to situ- 
ation. Fronds 7.8 dm. (4.34-3.5) long and 14 dm. wide represent 
average luxuriance. Collected with ripe fruit on August 4. Her- 
baceous, withering early. 

Filix bulbifera (L.) Underw. 

Moist limestone cliffs, Helfrich's Springs, 2J4 miles west by 
northwest of Allentown, June 21, 1901, Dowell, 1124. . 

Moist hillside mile west of Jordan Bridge, July 17, 1901; 
September 2, 1907, 84g. Moist shale cliffs J 4 mile east north- 
east of Rockdale, August 15, 1908, 1442. 

On the wet shale cliff's in the vicinity of Rockdale along the 
Lehigh River, and northwest to below Slatington, this species is 
not' rare. At the Jordan Bridge station it grows abundantly in 
the open on the moist limestone talus slope, but elsewhere in 
generally shaded situations. It may be looked for elsewhere in, 
similar situations on these formations. , Fronds 5.4 dm. (i .3+4.1) 
long and i dm. wide represent average luxuriance. Fruits in 
July. Herbaceous, withering early. 

Filix fragilis (L.) Underw. 

Lehigh Mountain, Laurel Hill, 

Along first streamlet mile east of Mountainviile, June 8, 
1900, Hamm. , Wet situation along road mile northwest of 
Strassburg, May 4, ,1907, Hamm; May' 18, 1907, 252. , 
south by southwest, of Kernsville, ' April 25, 1908,; .Wall 
of race, Helfrich s Springs,, i+s -niiles northwest by north' of Allen-' 
tow'll,, M^ay 5, 1908. Roadside ,r mile,- west of E,maus, May, ,24^ 
1908. Shale cliffs of Rockdale, April 9, 1910. Shale 

cliffs i}/i niiles southeast of Slatington,' May 5,, 1910, 2402.-: J/2 
,mile' northwest of ''Kernsville,, November' 6,,' 1910. ; 

Not' rare at, any, of 'the s'tations 'given and Gften,abunda,n,t." " K 
',, frequent, ,spedes ,011 theehale ■■cli,ffs ,'from below' Rockdale to below" 
Slatington'.':,',,', May "be^ exp'ected: in. ''mo'isf situations on the outcrops 
'.of, ''these''' fo,rmations'. " FrondS',2.7. dm,.'";,(i.'2'+,i.5) long and 7.5 cm. 
wide represent average luxuriance. Fruits late in May, Her- 
baceous, withering early, but fresh growth late in the Reason often 
,lasting','''weil/:mtp;'''falh);;';;k^^^^^^^ ':j., 
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(?) Lygodium palmatum (Bernh.) Sw. 

The published record for Lehigh County for this species is 
based on a specimen in the herbarium of the Philadelphia Botanical 
Club bearing a label which reads Carbon, Lehigh County. There 
is no Carbon in Lehigh County and Dr. Krout was very glad to 
correct this error when it was brought to his attention. The 
plant had been given to him. Mr. E. D. Leisenriiig reported this 
fern to Dr. Krout as occurring on the South Mountains south of 
Moiintainvilie and a trip was made to locate this station. The 
fern, was not found and though the habitat is promising, it likely 
never occurred in the county. 

The species occurs at a number of stations over the Pocono 
plateau and its extensions, from Monroe through Carbon and 
Luzerne counties as far as Schuylkill, with a record from Wyoming 
still farther north. It occurs also in Bucks and Philadelphia 
counties in Pennsylvania and at a number of stations in New 
Jersey, all however in the Carolinian. The only connecting station 
is apparently the one based on a specimen collected by Knipe 
at Delaware Water Gap in the herbarium at the Academy of 
Natural Sciences at Philadelphia. The distribution of the species 
in this general region is not without interest. 

Matteuccia Struthiopteris (L.) Todaro. 

This record is now chiefly of historical interest. Dr. A. F. 
K. Krout found the species well established at several places in 
the “Lowlands” along the Lehigh River at Coplay, but all were 
destroyed while he still continued a resident of the county, by 
the slag dumps of local iron furnaces. The stations in Northamp- 
ton County along Hokendauqua Creek and near Nazareth have 
also disappeared. 

The species is not rare in cultivation at Allentown, and recentl}" 
the writer saw it planted about a Slatington residence. It is not 
unlikely' that it may' still :exist. in; so^me isolated habitat' in the,, 
county., ' The ' species is 'recorded; s,outhward, at vStations , along the' 
Delaw^are, and can still be 'collected at ,places along this' stream in 
■ No,rt,ha'm'p'ton a'nd,, Bucks counties -'in': Pennyslvania. 

; QNOCLEA .S.ENSIBILIS, L, ; ,, 

General thrpiighout, growing in shade and in the open on all 
soi',lS' and ,■ formations'; ', ;Has .been’.', recorded in one instance' ' from '''.a 
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shaded bog as “waist high” or approximately i m., which is 
rather over maximum luxuriance. Fruits late in July. Herba- 
ceous, early withering, the fertile fronds persistent through the 
winter. 

The obHisilobata form has not been collected but may be 
looked for with the type. 

OSMUNDA CINNAMOWEA L. 

General throughout, in moist or wet' situations. Most.abund- 
dant in the vicinity of the Kittatinny and South Mountains where 
ill the bogs it not infrequently attains a height of i .74 111. Fruiting 
by the middle of May but has been recorded as early as May 2. 
In the open, plants with 15 fertile fronds have been noted while 
8 to 10 are not infrequent. Fertile fronds less abundant in shade. 
Herbaceous, the pinnae which are variable in outline early wither- 
ing, the stipes persistent. 

The frondosa form has been collected. (On the South Moun- 
tains along the Lehigh River, May 12, 1899, Hamm.) 

OsMUNDA ClAYTONIANA L. 

General throughout, but preferring drier situations than 0 . 
cinnamamm^ though occasionally associated with it. Reaching 
the height of i m. in luxuriance, but usually lower in height than 
0. cinnamomea when associated with that species. A frequent 
species of the wilder roadsides and in such situations sometimes 
abundant. Fruiting with O. cinnamomea ^nd herbaceous as in 
that species.,, 

OSMUNDA spectabilis Wilid. 

General throughout, in wet situations. Most abundant in 
bogs and marshes in ' the vicinity, of the .Kittatinny and ,South 
'"'Mountains.,' ' 'A'ppro,x,imately i' m., in.''heightin lu,xuriance.,:' ',;Fruits 
in genera! later than 0. cinnamomea,y^ith ^vhich it is frequently 
associated. Herbaceous. 

Pellaea atropukpurea (L.) Link 

(:''l',''y::TJlohgtl::'hbseht.::frq:in',,'':Sdme::'OU:tcr^ 

onlli,m,e$tone^Wnd':s|iafe:,(outcrxrps^'bhat:vi^^ 

.where: in''' .the ''GOunty':'^'oa;pU'tcrd|^^t>£7t]|9ie"fe^ 
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little Leliigli and Cedar creeks it is frequent on limestone and as 
far as the vicinity of Jordan Bridge along the Jordan. On the 
shale outcrops along the Jordan it is not infrequent but less abun- 
dant. On the limestone and shale outcrops along the Lehigh 
River it is present rather abundantly not only in the county but 
as far as Easton in Northampton County and Phillipsburg in New 
Jersey. At the former place it may be seen growing on a wall 
along a street near the Central Railroad of New Jersey station, 
and at Lehigh Junction, Phillipsburg, it grows abundantly on 
walls enclosing the stairway to the overhead railroads. 

In the coLint}^ it is also perfectly at home and often occupies 
chinks in the walls of abandoned limekilns, railroad abutments, 
etc. The manner in which it has occupied comparatively recently 
abandoned limestone quarries stamps it as a permanent resident 
in the county. 

It grows practically in shaded as well as open situations, and in 
exposed situations can often be found withered in seasons of pro- 
tracted drought. The size of the fronds is due to exposure and 
lack of moisture no less than peculiar situations that make a longer 
stipe necessary. Fertile fronds 7 cm. (3+4) long and 2 cm. wide 
are not infrequent and fronds 4.1 dm. (1.6+2. 5) long and i.i dm. 
wide have been collected. Has been collected well fruited on 
July 10. The species is evergreen. In severe cold weather the 
pinnules shrivel but are not dropped from the stalk. 

PhEGOPTERIS HEXAGONOPTERA (Michx.) F6e 

AH of the writer’s records are from the South Mountains but 
it is likely that this species occurs' in the vicinity of the Kittatinny ' 
Range as well as elsewhere. A record of P. A. Lantz for Saegers-: 
ville, September' 25', '1875, would ' mean shale formation,' if the': 
species, :w:as" actually collected at that place. ' ,, If the writer has, seen 
it on shale or limestoneThe fact, has escaped him. It is' a frequent 
and often'' abundant species ,in: shaded '. 'and , open situations on, the. 
Soii.th', ' Mou'ntaiiis ,an,d „appears ’ equally .at home ■ in ' wet O'r drier 
situations. Sonietimes it occurs in patches of pure association in 
the more.open woods. . Fronds..' 5.6-. d.'m,. (3.6+2) ,lo'n'g and 2.3 dm. 
wide represent average luxuriance. One frond from a moist situa- 
tion, 7.2 dm. (4.6+2.6) long and 2,9 dm. wide, has been collected. 
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Collected with ripe fruit on August i. Herbaceous, withering 
early. 

Forms occur in the bogs or along the streams on the South 
Mountains which simulate closely the characters of P. Phegopieris. 
It has been suggested that farther south the species intergrade, and 
perhaps some such forms exist here. ■ ■ ■ ■ ■ 

Phegopteris Phegopteris (L.) Underw. 

General and often abundant on the moist shale cliffs along the 
Lehigh River' from Cementon to near Slatington. Laurel Hili, 
1878, Kroiit; Cementon, July ii-, 1908, 132^, Rockdale, August 15, 
1908, 1468. Fronds 3.9 dm. (2.6+ 1.3) long and i dm. wide are 
rather below average though the fronds are never very large. 
Collected with ripe fruit on July 1 1. Herbaceous, withering early. 

Polypodium vulgare L. 

Frequent throughout, on outcrops of all formations. It has 
been found growing in the cleft trunks of trees and occasionally 
on loose talus. Less abundant on limestone but on rocks in the 
moimtains, and especially on the shale outcrops it is often very 
abundant, not infrequently in pure association. Varies greatly in 
size according to situation. Most luxuriant in rich leaf mold on 
the shelves of outcrops, and in such situations frequently 34 dm. 
(1.2+2.2) long and 7 cm. wide, which. 'represents average 'Juxiiri- 
ance. Fruits in summer, is. evergreen and may be collected' well 
into winter, when' severe' cold causes' the .fronds to roll up to., de- 
crease radiation.,' In general constant to; .type but with vari.a'tio.a.s 
.probably referable, 'to, certain-: described, forms or varieties. ' . 

'. ,POLYSTIGHUM,A'CROSTICHOIDES'.(MicllX-,)' Schott : 

Frequent throughout, on -ail soils-, and formations and in all 
situations, 'but most .'-abundant'.' in- moist'' (not wet), often rocky 
situations on wooded hillsides and along small streams, and in the 
vicinity of shaded bogs in woods. Also a frequent roadside 
speciesin the vicinity of woods. Fertile fronds 7.9 dm. (2.6+5., 3) 
'ldng+hd;'^iva:;ri'mt,.:'';Wide':;;h#e';'',been;COliete^^^ 
:'luxuri,ancet.''''|.;'^Sf'ui.t's,:i'n'^'.|'u.l^.7,-7i;^i^re^ 

■;ber when the fertile portion ol the frond is usually withered. The 
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species is very variable in the cutting of the pinnae, and the 
varieties ScJiwermfzli and crispum occur with the type. 

Pteridium aquilinum (L.) Kuhn 

111 the vicinity of the mountains in open situations but not 
infrequently in woods in shade. Usually abundant over large 
areas. In favorable habitats as high as i m. but usually lower, 
especially in drier, less open situations. Has been collected lieavih'' 
fruited on July 4. Herbaceous but lasting well into fall, the dried 
plants persistent into winter. 

It is not unusual to find that ''common” species like this are 
slighted ill observations. When the writer began this list he found 
he had taken a number of records for this species, but they were 
all of the mountains where sandy soil formation are the rule. It 
was too late to follow up the particular observation that suggested 
itself and which the reader will suspect. The writer does not 
believe in presuming too strongly on observations so he will ask 
the question: Does this species prefer sandy soil formations and 
does it avoid any others? Since this question has arisen in the 
writer^s mind he has tramped for miles in shale and limestone 
country in the county and has found the brake absent ' from 
numerous favorable habitats. He has found it sparingly at two 
places on shale. None was seen for miles along the upper Jordan 
Creek. Does the soil have anything to do with the relative fre- 
quency and abundance of this species? 

WOODSIA ILVENSIS (L.) R. Br. 

This species was collected in 1878 by Dr. A. F. K. Kroiit, 
near Kernsville, on shale outcrops along the Jordan. On a trip 
undertaken to confirm this record, for which' a: specimen 'exists, 
this species .was found 'fairly abundant '.on ' the outcrops: M 'mile" 
northwest of Kernsville, May"9, i '909, , and since then .it has. 

.been found still 'further up stream I 'pi miles northwest of Kerns-' 
ville,'vNovem.ber': 6 , 1910, jogS, The .outcrops . are shaded, '"'at 
;least'' m';part,;.aiid' the 'species, 'which, is -fairly abundant,. is inclined' 
to luxuriance beyond the average. Fronds 1.9 dm. (0.7+ 1*2) 
long and 3 cm. wide are little above average luxuriance. Collected 
heavily fruited on June 26. Herbaceous, but green fronds have 
been collected as late as November 6. 
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WooDSiA OBTCSA (Spreng.) Torr. 

Of frequent occurrence and often abundant on the shale and 
limestone formations, especially on outcrops and in rocky woods 
along the Jordan Creek and the Little Lehigh River. It may be 
expected throughout on these formations. Recorded on the South 
Moimtains from Lower Milford (Krout), along the Lehigh River 
(May 19, igoo,Lezi^isA, Ink, in Muhlenberg College herbarium), 
and Vera Cruz (February 22, 1908).. There is no record from the 
Kittatinny Mountains.* Very abundant J-? mile northwest of 
Keriisville along the Jordan. Grows in the open and in the shade. 
Fertile fronds 4.1 dm. (1.5 +2. 6) long and 6 cm. Avide represent 
average luxuriance. Collected well fruited- on ■ June 26. The 
sterile fronds are half evergreen and in ‘‘rosettes” last Avell over 
winter. 

EqUISETUM ' ARVENSE L. , , 

Comriion in about the frequency and usual great abundance 
for this general region. Fruits in. early spring. (April 13, 1907, 
14,9.). Herbaceous. 

EQUISETUM FLUVIATILE L. 

Occurs in great abundance often ' in patches of ,' practically 
pure association, in wet situations in the low meadows , along the 
Little .Lehigh, from opposite loth' Street, AlleiitOAvn, Avestward' 
as far as 1,2th Street (May 30,- 1900, Dowell 7pp)', and at the mouth 
of Cedar Creek (E. S. Matiern).^ .Also shores of the Lehigh River, 
near Slatington, (Krout), and. 1J/2 miles east by southeast' of Allen- 
town along the canal (October 3, i'909)'..' ' Fruiting: plants 8.2; 'dm. - 
a,Ed 'sterile plants 9,5 d:m.’high represent average Iiixuria:nce at the" 
■first, named '.station,; 'Avhere the plants; .'grow in' the .open... .and, fruit ■ 
abundanti,y .in, May ( May .28, ..190.9', ■1849). ^ '■Herbaceou.s,' withering'...', 
early.',., 

EqUISETUM HYEMALE L. 

Not infrequent in woods along the Jordan Creek and Little 
Lehigh River. Also at Copiay (Krout) and in abundance within 
:a)I|iiliteri^^;'':area '■ be tween ^'''the ';canaL.andv;t^ 

height.'mt: ,stati0n);':’lidt:; 
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The. species is the form typical for the region, described as 
E. hyeffiale affine ( Engel m.) A. A. Eaton. 

Equisetum sylvaticum L. 

Infrequent in the bogs on the South Mountains, where it is 
rare in fruit. Very abundant and freely fruiting in an open marsh 
southeast of the Bake-oven Knob on the Kittatinny Range (April 
30, 1910, 2J57) and presumably present elsewhere in the vicinity 
of this range. Sterile plants 5.3 dm, high represent average luxu- 
riance. Collected in fruit on April 30. Herbaceous, withering 
early. 

Lycopodium clavatum L. 

In the general vicinity of the bog i mile south by southwest 
of Mountainviile, on the South Mountains, there are three places 
w’here this species has been found (October 5, 1907, J007), and it 
has also been collected i mile south by southeast of Mountainviile 
(March 6, 1910; November 12, 1910, J102). It occurs sparingly 
near a moist open area in a quarrylike exposure of Hardy ston 
sandstone, on the spur of the South Mountains along the Lehigh 
River, mile northeast of Strassburg (May 31, 1908; October 29 
igiOf S04g), It is nowhere abundant and has not been found 
in fruit. Evergreen. 

This species is not infrequent, often abundant and usually well 
fruited, in the mountains near Mauch Chunk in Carbon County and 
near White Haven in Luzerne County, to the northwest, but has 
been seen nowhere in Lehigh County growing in these apparently 
normal conditions. Though the species has been collected well to 
the southeast of the mountains, in Pennsylvania, it can be said to be 
an infrequent or even rare species in Lehigh County. 

Lycopodium complanatum L. 

Genera! throughout, but local in its occurrence and frequently 
'"abimdant. Growing .in open "-and: ■■shaded' situations ■and\on'"all 
soils and formations. Less frequently fruiting but usually more 
luxuriant in shade than in the open. Fruits late in Au^^ist. 

;'::'EyergreeH."' 

The species is the form typical for the region, described as 
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Lycopodioi inundatoi L. 

In an open, sandy, springy bog at the head of Black River, 
I >8 miles east b\Miortheast of Mountainville, on the South Moun- 
tains, southeast of Allentown, July 27, 1900, Doivell 860; Kitta- 
Mountains, north of Lehigh Furnace, September 22, 1907, 
ptx/paiid north of Slatedale, September 22, 1907, 977; moist area 
in qiiarrylike exposure of Hardyston sandstone on Lehigh IXIouii-' 
tains, along Lehigh River, between the road and railroad Ag mile 
northeast of Strassbiirg, October 29, 1910, 3041. 

Rcire excepting at the station north of Lehigh Furnace, which 
consists of a very limited boggy area heading a rivulet, where a 
spring seeps out over an old lumber trail. In the cold sphagnum 
and grass the plant is found. The habitats at the other stations 
are similar. Ail are on sandy soil formation and are indifferent 
to shade, growing equally w^eil wdthout the protection of grasses, 
etc. Trailing stems sometimes branched, in luxuriance 9 cm. long 
with fruiting stems 9 cm. high. Fruiting stems less than 4' cm. 
high have been collected. 

Apparently the only records for this species in Pennsylvania 
south of the Kittatinny Range are from Lehigh County. 

Lycopodium lucidulum Michx. 

Frequent and usually abundant, sometimes in patches of pure 
association, in cold shaded bogs and similar situations along stream” 
lets; on the' Kittatinny and -South. Mountains. ■, 'Not infrequently 
very abundant locally. Has been collected in the vicmity of a 
cold shaded -springhead on “shale” along the Jordan Creek,! J/A' 
miles - west to "northwest- of-'Ker.nsville,. November -6, -ipio, ',jop4, 
and farther up stream it o-ccurs. sparingly: on' .the - moist vvoo-ded 
-slopes facing ..north. Sometimes luxuriant, .exceeding 2.3 'd-m. in 
,'hei.ght, :',but usually ''between'. i':,' and.2- dm.'- high. ' Freely', -fruiting 
'in,'.-'fM'l'.,';,^-'-'Evergreen.' 'i . ^ 

Lycopodium obscurum L. 

A freqlient species on the Kittatinny and South Mountains, 
.often . .',lqeally:.':,abundapt.;; frequent';^ oh":-::l'imestoiie:-' 

.-and'' sh-ale'. ■bq.t ■'to^'''be ;.'ex'|>ecte(|;Ahi^ 

:;are;Tather-:abqy|'-:,^etApi|^#S^^7 

'|ate;:-Augn:St,,ffq:':lap7!lib^-ih|& 
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SelaginjElla apus (L.) Spring. 

General throughout, in moistj springy and often marshy, open 
meadows and bogs. Usually abundant^ Collected on wet 
“shale” outcrops along the Jordan Creeks r miles northwest of 
Kernsviile, November 6, 1 910, 3100. Collected in fruit on August 
25. A conspicuous species in late fall and early winter among the 
grasses in the open meadows. Evergreen, Has been found 'in 
January apparently as fresh and untouched by the cold as earlier 
in the season. 

IsoETES CANADENSIS (Engelm,) A. A. Eaton 

Collected along the Lehigh River, about a mile above Bethle- 
hem, in August, 1882, Eugene A. Ran, This plant, .which Mr. 
Ran has told the writer was originally collected by Elias Durand, 
the Philadelphia botanist, on a trip up the Lehigh River, was 
referred to Engelnmnid A. Br.” but changed later. A note on 
Mr. Rau's label refers to theXoRREY Bulletin for June, 1903.^ 

In this list variation lias not been especially emphasized. The 
writer has collected in the county many forked fronds of ferns 
of different species, plants of Botryclimm ahligtmm MuhL with 
two or even three/ fertile fronds, etc., which may be considered 
abnormal' growths and of , which it is unnecessary to make any 
.particular mention. 

What .has. been said' in reference to the. Bo'trycliiiims applies 
even better to the genus ■ or ' more properly to that 

division charaGteri.zed as the . group ^ 

Contributions concei'ning the hybrids of this group are to be found 
ill' current botanical literature. ' These' contributions contain also, 
'■many observatio.ns. relating to 'the described species,, themselves and' 
materially advance thC; knowledge of the group..' All of the 'members 
of the group, .indigenous to' this- region,., excepting 
'which is' rat,her. local, are ,to 'be' found more, or less e.venly distributed' 

■ in, a '.number of /habitats in the 'South' Mountain range. , 'In' view of 
the acknoW'ledged difficulty of the group,,,, with particular reference, 
to its hybrids, the writer has made little mention of the variation 
'.' to'.^ .be.iound',,,. .'^ ; As'','to the., ,idehtity: .'of the materiaI'',;.Gited>;:'::the 

;'':,'VL. t;B'ult''Torrey' 
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is especially giad to make grateful acknowledgment to Dr. Philip 
Dowell for examiniag all his collections in this group. 

SueiPLEMENTARY NOTES 

Some notes on the Wkwing species, whicli may be called ‘’‘"near 
neighbors/’ may, be oi interest : ■ , 

Asplemufn Nutt. Judging from ' published 

records,, the collection . ■ this species in the county would be 
not only surprising but unexpected. 

Athyrium angmiifoimm (Michx.) Milde. Reported among' 
other counties in Peitns plvania from Berks, Montgomery, and 
Monroe. Its occurrence: within the limits of the county would 
nO't be surprising. 

Dryopteris Clink umma (Eat.) Dowell. Accepting the pub- 
lished records for this species without questioiiingtlie identification, 
it is possible that this species may yet be collected in the county. 

Dryopteris simida^a Davenp. Porter records, , this species 
from.' Schuylkill, Pike , and Monroe counties, in the mountains to 
the north', and the writer has found it abundant on Broad Moun-' 
tai,ii, near Mauch Chtmlc/in Carbon. Countya and near Saylors-' 
burg in Monroe It has also been repotted 'from Bucks 

County, and southeast m New Jersey. The writer has recognized 
the possibility, of the fern, occurring in the cO'Unty .but careful 
search has not resulted in finding it. 

Dorinseria areokk^ (Lu) Underw. ■. 'The only excuse for mention- 
ing this species is the |>ul)lished record for Mo'aroe County, Peiin- 
syivania. Normally thiS' is a coastal species with few> records of. its . 
O'CGU'rrence far inland. ' Apparently Carolinian in' its associatio'n, 
"itS' '.occurrence in .flie' county is not expected. ' 

OpMoglosstm. h. There ^ are records for' this species 

..from nearly, every comty adjoining.. Lehigh but. the^,'writer''hais 
'looked '.over '.many 'favotrable .localities.'with,' the 'species' l.n. m',ind 
without favorable. 'te.s':Tilt '..Its 'occurrence may almost be assumed' 
.'but:, '.its callection, .wifi, probably be'.aeci'dentah.Ji'ke ..so.'; many,,' of, '.'the': 
records of this species. 

,,' '':^^'kegopMisp:Df^^ ,:T6e./':;.;.''There:;'''fe'''':,:ev^ to 

believe that this species should occur in Lehigh County, as it is 
reported , ’ ,,'f roni'''' so; ^ mairy;;kd'v:thd' adip or ■:meighbbrid,g'',' ebupdes 

■..'■■,bu,t,'thu's''tarf'it''';,'h^S'::hpi''iiped!;^d}iee||^7f 
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Lycopodium annotmum L. This species has been collected by 
the writer at an altitude of approximately 400 m., in a ravine on 
Broad Mountain, near Nesquehoning,' Carbon County, facing 
south. Porter collected it in the Poconos, and its extension 
southeast along the Kittatinny. Range is not unreasonable. 

Lycopodium tristachyum Pursh. There are apparently no 
records for this species in eastern Pennsylvania southeast of the 
mountains, but in the Flora Cestrica, under the species L. com- 
planatuni, occurs the following footnote: 

“Obs. My friend, Joshua Hoopes, finds specimens on our 
slat5^ hills, which he regards as almost specifically distinct, — having 
trailing stmts mostly buried and rhizome-like, the branches of a 
brighter green, the ultimate branchlets not so coarse, and twice as 
iiiimeroiis, while the spores are matured two or three months earlier 
than the common form.” 

What was this plant that Joshua Hoopes observed in Chester 
County, Pennsylvania? The seventh edition of the Gray Manual 
gives the range of this' species as ^'Me. to Del., etc.” Its occur- 
rence in the county would not be surprising. 

Selaginella rupestris (L.) Spring. Records show this species 
to occur in Pike, Monroe, Northampton, Berks, Chester, Lan- 
caster, and Bucks counties in Pennsylvania. There is as'" yet no 
record for Lehigh. 



Notes on Rosaceae — V 
POTENTILLA {CojitinuedY 

Per Axel Rydberg 

Frigidae 

In the North American Flora I recognized five species of this 
group. No essential change was made from my treatment of the 
group in my monograph, except that I united Poieniilla nana 
Wilid. with F. emarginata Pursh. My conception of F. nana 
had been that it was the same as P. fragiformis pardflara Traiit.^ 
i. e., a depauperate P. emarginata with blunter leaves, bractlets, 
and sepals. Dr. Th. Wolf, who has seen the type of P. nana^ 
claims that it is a depauperate P. fragiformis instead. The main 
distinction between P. emarginata and P. fragiform-is^ according' 
to Dr. Wolf, is that in the former the styles are scarcely longer 
than the achenes, while in the latter they are fully twice as long. 
Ill P. emargmata the styles are short, it is true, but as far as 
P. fragifomis is concerned I have not been able to verify Dr, 
Wolf’s statement. , In ail the ■ specimens at ' my ' disposal the 
flowers are very young, and the achenes undeveloped, but the 
styles do not seem very long. Dr. Wolf may be correct, however. 
At all events P. should be reduced to a synonym. 

Dr. Wolf has. also criticised my .plate of F\ fragiformis" in my 
monograph, and rightly so. ■ In the specimen . used for: the illus- 
tration of the plaiit, the petals had fallen, and I instructed the 
artist to draw the flower from another specimen, which had better 
'flowers .but was otherwise- scrappy.;- . Appare.ntly he" did not follow' 
,my instruction-, for the- fi-ower represents P. emarginaiam F. nwea. 

■ : --Dr. Wolf divideS' the species of' this- group between his Ranot- 
cuto-iOES '.and .-Au'REAE, ' referring 'P. flabelliformis and P. fragi- 
formis to the former and the rest to the latter group. See my 
remarks under the AtJREAE,'|’,'',grpup concerning this treatment. 
P.'. Friesiama.'.m -.regarded, 'by D'r. ■-'Wolf „ as"';a'';t'erR.ate wariety.:,©! . -the, 
,quinate P. alpesiris, i. e., P. maculata as understood in America. 

- See ..'Bull. TolTer;''CIUb.:37C4$7"r5Q:2...■■;.^:2S;0■'r^tD^;^ 

'...f Bull. 
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Biflorae 

This group consists of but one species. Dr. Wolf places the 
group in his section Potentillae trichocarpae subsection 
Nematostylae, i. e.j in a section with hairy ovaries and the fili- 
form style attached at or below the middle of the ovary. The 
only American species that should be counted to this section is P. 
tridentaM or genus Sibbaldiopsis, In his characterization of 
the group, Dr. Wolf states that the achenes of P. biflora only have 
a bunch of hairs at the scar of insertion. So far as I know they 
are not hairy at all and the bunch of hairs referred to are the hairs 
of the receptacle found in all the Potentillae. These are unusually 
long in P. hiflora. The style in this species is also almost terminal, 
just as in many typical species of the genus. It is evident that 
Dr. Wolf has placed this as well as P. palustris in a wrong division 
of the genus. 

Saxosae 

This group consists of three species from Southern California 
and Lower California. They have much the habit of certain species 
of Ivesia^ and for some time I regarded the first known species 
of the group, Poientilla saxosa^ b. member of Ivesia. Dr. Wolf 
places Pfsaxosa and P. rosiilata in the Multijugae group, but 
I think that they differ enough from that group to constitute a 
group by themselves. P. acuminata Hall is so closely related to 
these that I m^as strongly inclined to reduce it to a synonym of 
P; fosulata. The only essential differences are the thinner leaves 
and narrower bractlets. Dr. .Wolf places it in the Ranuncu-' 
LOIDES group (a group with digitate leaves), perhaps because the 
■plant is 'glandular, as is P. bremfolia, another „ pinnate-leaved 
species referred to the same group by him. On account of the 
.glandular pubescence, Hail thought., at first, the plant related to 
the GlandoloSxI group, i. e., the genus; Prymocu/fc, and .also: com- 
pares it 'wi'th P. brevifoUa. 'The latter could easily be.t:aken, for a 
' species, of Drymocallis'^. if the. style is disregarded;,, but P. acuminata 
■'does, .not' resemble b. species 'of'. -that 'genus so,, much.' , .Dr. Wolf; 
remarks: What separates P. acuminata not only from all other 
species of this group '[Ranungoloides of Wolf] but also from ail 
other known Potentillas of the Earth — ^with the exception of 
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P. 'paJ-ustris [Cmnarum L.] — are its narrowly o\'ate, long-acuminate 
petals/’ This character would at once have suggested its relation- 
ship with F. saxosa, for the latter was originally described as having 
acute petals. Dr. Wolf, however, seems not to have seen the 
original description, for he only translates short description 
into Latin. In my monograph I gave only abbreviated descrip- 
tions of the species not found within the United States and Canada. 

Brevifoliae 

■ No change in this group has been made since my monograph 
was published. It consists of only two species, which Dr. Wolf 
includes in his Ranunc-ULOIDES. Dr. Wolf claims that a piece 
of the type of Nuttall’sP. hrevipolia is in Lehmann’s herbarium and, 
that this has ternate leaves. Occasionally the basal leaves may 
have but three leaflets, but this is not. the usual case. I have 
seen Nuttall’s type, and a duplicate is in the Torrey herbarium; 
in both the basal leaves are pinnate with five leaflets. 

Rubricaules 

In the North American Flora I recognized nine species. Of 
.these Foteniilla proxima was described as new. It is. related to' 
P. Macotmii, but distinguished by the toothed, not deeply cleft 
leaflets. It is also of a much more southern distribution, found 
only in south central Utah and Arizona, while P. Macmmii is,, 
found only in Alberta and Montana. .The following specimens' 
belong .to P. 

Utah : Divide' between Sevier and Beaver rivers, near Belknap 
Peak, July 28, 1905, .Pyd^,erg&Cafto?^'7jdp;alsoAqiiariiis Plateau', '■, 
Aug. ;6, 1905, 747p;. .mountains' north 'of Bullion, Creek, ■nea.r,.Mar3.^s-'. 
vale, July /23, 1905, 7i57"and ,7153. ^ . ■ 

■ : ' ..Arizona : Southern slo.pe, '.San .'"Francisco ' Mountains., ■ August,, ... 
1904, Cannon Lloyd. \ 

.My description ol Foteniilla ruhricmiUs he^ my' monor^'' 
graph was based principally on material collected in the Rocky 
Mountain region. The species was therefore described as having 
5-7 leaflets, while the original has only 3-5 leaflets. I saw my 
mistake. and" .m:ad'e';a,"^'Gdrreciidh’;in'":the'.B''Utt 



82 Rydberg: Notes on Rosaceae 

Mountain plant. Dr. Wolf has called attention to an important 
difference overlooked by me, viz., that the style in P. mhricatilis 
Lehni. is much thickened and glandular at the base. He therefore 
includes it in the Multifidae group. Dr. Wolf also reduces 
P. minutifolia and P. saximontana to varieties of P. rubripes. 
As far as P. saximontana is concerned it can not be kept distinct 
from P. rtibripes. I have come to that conclusion by the aid of 
material sent me by Mrs. M. E. Soth and others from the Pikes 
Peak region. Concerning P. minutifolia I am still in doubt. If, 
however, the species are united, the name of the species should not 
be P, rtibripes j which name Dr. Wolf adopts, because that is 
the latest of the three, being lo years more recent than the other 
two, which were published on the same page, P. minutifolia pre- 
ceding P. saximontana in space. 

Candicantes 

This group contains only one Mexican species, which Dr. 
Wolf includes in the Multijugae group. 

Leucophyllae 

In the North American Flora this contains 12 species, of which 
Poteniilla lupina, P. argyrea, P. viridior, and P. Bruceae are pro- 
posed as new. The first two were based on material formerly 
included in P. Ilippiana^ P. lupiilina resembles much P, Hip- 
piana, hut the pubescence is coarser, less shining, and more gray, 
the bractlets are small and the sepals are acuminate as in P. effusa. 
It is known from only the type locality and vicinity, and all the 
material seen was collected by Mr. Frank Tweedy. It iS' rep-, 
resented by his numbers and J215, of which the latter was 
assigned as;,, the'type. 

,,,P.', .also is related to P. Hippianay hut' diSers 

dense inflorescenee, dull tomentum, and smaller flowers. The dense 
inflorescence suggests somewhat .certain species of the MutTiFiDAE 
group. One of the specimens was originally labeled P. penn- 
ysylmwica. Besides the type, the following specimens belong here: 

North Dakota: Willow City, July 18, 1891, Lee 21 g, 

Manitoba: Britte, June 27, 1906, Macoun & Herriot 6 g 8 s 6 . 
JThis , specimen 'is, 'A'^owever,'^ some#hat.':doubtf uh) ^ 
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PotentMla Bruceae is related to P, Breweri, but differs in the 
fewer, broader, closely approximate pairs of leaflets. It is known 
from the type locality only. 

Dr. Wolf includes the group in the Giuvciles group, which lie 
divides into two. divisions. The first, Graciles pinnatae, compri- 
ses my Graciles, Rubricaules (except P. ruhricaulis Lelim.), 
and SUBJUGAE. He makes PoteniUla propinqua Rydb. (P. diftisa 
A. GraiG not. Willd.) a variety of P. Hippiana, and both P. colora- 
densis and P. riipicola varieties of P. effiisa. If the author can be 
accused of splitting up the species too finely, Dr. Wolf especially 
in this case can be accused of lumping together rather , clearly 
distinct species. P. propinqua, as known from field study, shows 
itself veiy distinct from P. IJippiana, but much less so from the 
typical P. ptdcherrima, Sereno Watson saw this close relationship 
and united the two under the name P. Hippiana var. pulcheniina. 
The main differences are that P. propinqiia is usually lower, de- . 
cumbent at the base, and its leaves have 9 leaflets, directed some- 
what forward ; while P. pulcherrima is usually taller, more erect, 
and its leaves have generally only 5-7 leaflets,. , of which the dower 
are spreading or even reflexed. Concerning the relationship of 
P. pulcherrima to P* gracilis and. F.filipes, see my remarks in '.the 
Bulletin of the Torrey Botanical Club 37 : 491. 28 0 1910, 

Dr. Wolf proposes a- new species, Potentilla OsierhouHanaS^ 

I have not seen the type nor any duplicate thereof. From the 
description, it seems to me to be aduxuriant form, of P. rubripes 
.or else the same' as . my P. viridior. I have, written to .Mr.' Oster- ' 
houtdor material, but he has, answered me that, he has .no'speci- ' 
mens of the number cited by. .Dr., Wolf. . He" does not. know what '■ 
It is. , From the date and locality, given 'he thinks that it' may be ■, 
.P.. riibripes.'f , 

Multi juGAE 

This group contains, :'dn^ American Flora, sixteen 

species, of which Potsntilla klamathmsisy P. versicolor, and P. Neh 

^ Bibl. Bot. 16: 200. 1908. 

t After tHs article was written, Mr, G. E. Osterhout has seat me a specimen, . 
Osterhmt 1502, which he thinks might he P. Osiuhou^ianii, It is an unusually large 
specimen of P. rmbrifes. The only thing that'spmfcs against this being a duplicate 
of the type of P. O^terfmuimm is that it 'Was collected July X2 instead, of July 20. 
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soniana were proposed as new, and P, crinita and P. Lemmoni 
were transferred from the Leucophyllae group; 

Potentilla klaniathensis is related to P. millejolia mid P. Hick- 
mani, but differs in the long, ascending, at last spreading pubes- 
cence. Dr. Wolf cites a specimen under P. millefolia, from Goose 
Lake. This is perhaps Cusick’s specimen cited below, as P. 
■millejolia is unknown outside of California. The following speci- 
mens belong to P. klamathensis : 

Oregon: Fort Klamath, Aug. 7, 1894, Leiberg 660; Swan Lake, 
Klamath Co., 1896, Applegate 167; Goose Lake Valley, Aug. 19, 
1901, Cusick 2/68. 

Potentilla versicolor resembles P. plaftensis in leaf form, but 
the younger leaves are tomentose as well as strigose, and the pedi- 
cels are erect or ascending, not arcuate-spreading in fruit. The 
species is therefore more closely related to P. ovina Siud P. wyo^ 
mingensis^ but is distinguished by the tomentum. It is known 
from the type locality only. 

Potentilla Nehoniana is based on P. pinnatisecta A. Nels.,* 
as to the description and specimens distributed by Professor Nelson. 
He adopted the name from P. diversifolia var. pinnatisecta S. 
Wats.f An examination of Watson's type shows that it is the 
same as P, ovina J. M. Macoun.j Dr. Wolf makes it a variety of 
P. plattensis, stating: have tried for long time but in vain, to 

find on specimens received from the author of the species (Mr. 
Aven Nelson) himself characters ■■specifically distincti%m from 
P. plattens-is. . . . In the organs of the flowers as well as in all 
other important points, one can find betvreen P. plattensis and 
P, pinnatisecta even wdth- the microscope no distinctions which 
w^arrant a specific distinction." ■' Both Professor Nelson and myself 
have studied the plants in the field. The main distinctions are 
as follows : P. plattensis has a deep taproot with a short perennial 
crown branching just at the surface of the ground and sending out 
numerous, ' decumbent, or rarely ascending, , leafy stems, with' 
numerous flowers on pedicels •which at least in fruit are aixiiate- 
spreading. In both P. Nehoniana and P. ovina there is a distinct 

■ *.Wyo,. Exp. Sta.' Bull. 2'8: 104. ' 1896.; . . 

'■'t Bot. King's Exp. ,87. ',1871. ■ , , 

$Can. Rec. Sci. 6: 464. 1896, 
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cespitose, sea!}'", thick subterranean rootstock, the branches of 
which bear at the summit numerous basal leaves and short erect 
or ascending stems bearing only reduced leaves. The pedicels 
are in fruit erect or strongly ascending. These are characters 
that need no microscope to be seen. The distinction between 
P. Nelsoniana (P. pinnaiisecta A. Nelson) and P. avina (P. diver si- 
folia pinnafisecta S. Wats.) are that the leaflets of the former are 
cuneate in outline, glabrate in age, and cleft only above the middle ; 
while in P. ovina they are obovate in outline, permanently hairy, 
distinctly pectinately pinnatifid. The latter is a much smaller 
plant than the former. 

Dr. Wolf also makes P. ivyomingensis a mere form of P. plat- 
tensis pinnaiisecta ^ and this is done evidently without having seen 
any specimens, for he states: “From the long diagnosis. of the 
author can it absolutely not be seen how this ^species’ ca,n be 
specifically distinguished from his P. pinnaiisecta'' ' The fact 
is that the type of P. layomingensis is a better developed specimen 
of'P. manidensis A. Nelson, which Dr. Wolf regards as a distinct 
species, P. monidensis was described from specimens just coming 
into bloom. Aven Nelson,, in the New . Manual of the : Central 
Rocky Mountains, keeps them distinct. The differences given, 
especially the form of the petals, do not hold. 

Concerning P. decurrens, a species belonging to this group and 
.most closely related to P. ovina, see' my Notes on Rosaceae— IV,* 
As the .type of P. dissecta decurrens was mther poor I herewith cite 
better material: 

.. Utah: Divide between Sevier and. Beaver. rivers, .near, Belknap 
Peak,'. July. 2 Sj Rydberg & Carlton 7J55; mountains 'north of 
B.uliion Creek,', near Marysval.e, -July '23, Rydberg & Carlton 
',715.2.;. Bromide Pass, ' 1894V 515 ^ 3 ^...' 

'.Dr,. 'Wolf ..flias',.' also .reduced- -R./mscadensis ■ to ■ a'., variety; 'of 
■' is:. simply '..a .„'m,a,tter of , opiniO;n,.' -.'He,,. also' 

,' ":pla'ces P. ermita, and,.,P.',,ieOT'mOTi:'i'n-'t-he'GRAGi::LE.S'-FiNNATA 
after P, ambigens, notwithstanding the fact that neither of them 
■;has:' 'any '''tomentum ." a,';,;-/; ^ 1:,. 

Potentilla Richardii is transferred to the Rivales group on 
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the type nor any authentic material. ^The habit, judging from 
Lehmann’s plate, suggests, however, this group" and is most like 
that of P. arizonica, 

Multifidae 

This group, as treated in the North American Flora, contains 
i6 species, of which P. paucijuga and P. lasiodonta are new. 
The former is probably most nearly related to P. pseudoseficea^ 
but the stem and petioles are silky-villous with spreading hairs, 
as in P. ptilchella, and the inflorescence is open. I have seen 
no specimen except the type, which in habit resembles somewhat 
P. nihripes, but the styles are quite different and place the plant 
in this group. The type specimen is mounted on the same sheet 
with four specimens of P. propinqua, 

Potentilla lasiodonta was based on material distributed as 
P. pennsylmnica and P. strigosa. It has the broad leaflets of the 
former and the pubescence of the latter, but differs from both in 
the dense inflorescence, similar to that of certain species of Dry- 
mocaUis ^d,nd in the numerous lanceolate divisions of the leaflets. 
These number 15-21, while in P. pennsylvanica and P. strigosa 
there are 9-13. The following specimens belong here: 

Alberta: Calgary, July 21, 1897, Macotm 16716. 

Sasfcatchewan: Tramping Lake, Aug. 4, 1906, Macotm & 
Herrioi 6g8io. 

Manitoba: Rapid City, Macoun 12S76. 

The Multifidae are one of the most difficult groups of the 
North American species of Potentilla. The difficulty is to draw 
lines' between species. A conservative botanist; might admit 
but four or five species, viz., P. pukhella, P. hipimmtifida.P.mul- 
tifida^ and P. pennsylmnica^ and- maybe P. 'virgidata. Nelson, 
in the New Manual of^the Central /Rocky Mountains, admits 
P. hipmnaUfida^ Doug\.\ {\Nhich. he, however, has renamed. P.-' 
''■natifida Dougl.), P. pmnsylvamca with two .varieties, P.^atro- 
':'virdmf and P. virgiilata.. P. pseudosericea, he . makes, a' synonym 
cd: - 'P. '^'pmnatdfidaP ■ P.' pulchella, P. mtiUifida, .and their-' allies 
are not found in the Rocky Mountain region. Dr. Wolf admits 
F. pMlchMa.,:P.'psmdase P . hipinnatifida/P. mtdiifiday P.. lit- 
oralis^ P. pennsylvanica ^ and P. glabrella. Note the differences of 
opinion. Nelson regards P. atrovirens and P. virgulata as good 
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species, wiiile Wolf regards both as ^^arieties of P. pennsyhanica. 
Wolf regards P. pseiidosericea and P. glahrella as good species, 
mdiiie Nelson regards the former as a s\’nonym, of P. bipimmtifida 
and ignores P. glabrella altogether. When such a diversity of 
opinion exists regarding the limitation of the species, and I in 

mind was just as uncertain which should be regarded as species 
and which as varieties or forms, I treated all that had some char- 
acters tolerably' constant as distinct species. 

Both Wolf and Simmons regard P. Sommerf eltii as a variety 
of F, ' piikhella. Dr. Simmons states: “but there are in the 
London collections, no original specimens from Ross's first, voyage 
and the specimens under the name of P, piilchella from Melville 
Island, that I have seen, are really P. Vahliana, to which, however, 
the description does not apply.” In the old Torre^^ herbarium there 
are some specimens of the Melville collections, gathered' by Parry. 
Two of these are P. Wahlimia but one is P. pulcJiella as I under- 
stand it, a plant with leaves densely silk}' on both sides, slightly 
if at all tomentose beneath, and with narrow, linear, acute segments. 
P. Sommerf eltii, as I, understa'nd it,' has leaves green and almost 
glabrous above, somewhat silky and densely w'hite-tomentose 
beneath, with oblong, rather than linear, and obtuse segments. 
This is the common plant of Spitzbergen, but also found in arctic 
America. 

The original PotentiUa Sommerf eltii was collected by 'Keilhave 
and found in Sommerfelt's herbarium; it may be the same as 
■ P. Keilhmii Sommerf.,'^ which 'has. always been regarded as .-a 
.synonym, of P'. ■ pulchella. As it has been, impossible for. me. to see 
the origi.n,al' . description of P, Keilliavii, 1 left it as a questionable 
synonym under. that species. ' 

: .' li..Pf Sommerf eltii- is.''r-ega.Tded. as,, a .species, it would .not;be, 
out of place to regard P. pnlchella elatwr as such. It has been 
'■'customary to label all tall well-developed plants P. pukhelh v*- 
elatior and all depauperate ones P. pnlchella. Without regard to 
;^iize,';There::,':^qre;::';eyidently ' :twO';distihet^ 

species, varieties, or forms) kaowm as P. pukhelh, beside P. Som- 
merf eltii discussed above. One. is' the typical P. pmkkdh just 

■a,,,,',:' 
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briefly described. The other is usually, but not always, a larger 
plant, with the terminal leaflet decidedly petioled, the leaves 
dark green above, white-tomentose beneath, with oblong or lance- 
olate divisions and larger petals usually decidedly emarginate» 
I take it as the same as Lange’s P. pulcliella elatioi% but as the name 
elatior is not available as a specific name I proposed the name 
Fotentilla subarctica. 

Dr. Wolf does not admit P. multifida to North America, al- 
though 1 included it in my monograph. We have, howweiy 
specimens from this continent, which I can not separate from Old 
World material. Among others may be mentioned the following 
specimens: 

Canada: Raft River, west coast of Hudson Bay, August 9, 
1904, Spreadborough 62383; Pipestone Creek, Rocky Mountain 
Park, July 7, 1904, Macoun 63130. 

Robinson and Fernald, in Gray’s New Manual, reduced Poten-- 
tiUa litoralis Rydb. to a synonym of P. pennsylvanica L. Their 
idea of the latter was evidently based on that of Watson, for their 
description is copied verbatim from that in the sixth edition of 
Gray’s Manual, except that the height of the plant is given in 
decimeters instead of feet. It is natural to suppOvSe that a plant 
named P. pen?isylmnica should have come from the east, and in 
the fifth edition of Gray’s Manual the given range includes even 
“ Pennyslvania?” It is entirely wrong, however, to apply the 
name P. pennsylvanica to our coast plant, which I described under 
the mme P. litoralis. 

Liiinaeus did not describe his PotentiUa pe?msyhanica iroiri a 
plant , collected. .in Pennsylvania, but from plants cultivated in 
the gardens of Europe under that name. Jacquin, in his Hortiis 
Vindobonensis, illustrated it under that name, and if I am not 
; mistaken ' Linnaeus, .had . received "his '-.specimens from. ■ Vienna.' 
D'r. Wolf,., who admits P. Mtofalis as. a good. ' species states: ‘This 
[P. pennsylvanica var. communis T. &'G..; P. Schrader] 

-.is' the true P. pennsylvanica of Linnaeus, the one figured .by .Jacquin, 
...the. -o.ne cultivated' in., the botanical .-gardens sin-ce Linnaeus’ time' 
.' ..and ' for- -.long ..time ..-escaped 'in --.the ' vicinity of- Paris.” , ,Dr'. -Wolf' 
therefore fully supports my interpretation of P. pennsylvanica. 
': Wii'at .it .is-., -.anybo,d'y may -asGertain for himself by looking up the 
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illustrations of P. pennsylvanica in Jacq, Hort. Yind. 2: pL i8q, or 
P. mdssotirica in Bot, Reg. 17: pi. 1412. 183! . The description in 
Gray’s New Manual is not that of P. pennsylvanica, but of P. 
litoralis Rydb. Unfortunately for me the latter name has to give 
place to P. pectinata Raf., which is without doubt the same as 
our coast plant. 

Dr. Wolf regards Foterdilla strigosa, P. araclinoidea, P. afro- 
virens, and P. virgulata as varieties of P. peyinsylvanica, but regards 
P. glahrella as a species. It has no better right^ to such a place 
than the rest. I have treated them ail as species, although I 
regard P. aracknoidea especially as very close to P. strigosa. In 
proposing the species P. glabrella, I cited as a s^monym P. 
ficea var. glabrata Lehm.,"^ following Dr. Watson. Dr. Wolf points 
out that the specimen on which this variety was based belongs to 
a form of P. platlensis. From the characterization I believe that 
Dr. Wolf is correct, and that the synonym should be eliminated.' 

New York Bota'nica'L Garden. 


*Hook. FI. Bor.-Am. i; 1S9. 1832. 




Contributions to the history, and bibliography of the roselfe 

P. J. Wester 

The date of the earliest introdnction of the ro'clle, Hibiscus 
Sabdariffa L., into the United States is unknown. It was. intro- 
duced from Australia into California fifteen years ago and seems 
to have been introduced into Florida somewhat earlier, but at 
what date and by whom is obscure. Not until the last few t'ears 
has the piaiitj in the United States, received the attention it 
deserves, but it is now, as its useful qualities become better known^ 
being planted more widely. For several years the writer has been 
engaged in the study of the .roselle and its improvement, in' the 
course of which work it was thought desirable to trace its earhi' 
history. The following notes have been prepared as a' result of 
this effort. The writer Avishes to acknowledge his indebtedness 
to Miss Audrey Goss for the translation of the description of the 
roselle plant by Clusius and. other quotations fro,m works pub- 
.lished' ill' Latin. 

The earliest reference to the roselle, accompanied b}’ a woodcut, 
of which FIGURE, I is a reproduction, that has come to the attention 
of the. writer, occurs in Stirpium Historia, by the Flemish botanist 
M. de L’Obel, published in 1576. That .the- plant was- then new 
to him may, be' inferred not only from the fact -that lie-does not 
mention the plant in his Stirpium Adversaria Nova,., published- 
four 3-"ears before, but from his expre,ssion,,-''*Hiic spectat perelegans' 
& nova planta qiiam - quidam. Sabd.ariffam vocat.”-'. The species' 
..was probably brought 'westwmrd.'fro-m India the Mo.hammedanSj 
-w.ho sei^eral ce.nturies' before. -this --date . invaded India,. 'That' the 
..plant was, from, the first known 'by '.the. name: Sabdariffa, a Turkish 
word according' to . Drury, lends.'' color .to this .belief. Neither 
L'Qbel. nor, other' early. a,u-'thors that .'have 'come to-the attention of 
the, 'Writer,:' .'refer,,, to,: the ''.'circ-u.msta.nces..'''Und,e.r ,'W'hi:ch the .pla'iit was 

,' ;:''':':DateGhamps -figures,; ,:twp: ^ 
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naiii.e Sabdariffa; one, a reversed cut from the one in L’Obel’s 
work named ‘'Sabdariffa, Lobellij,” is the roselle plant, the other, 
‘Sabdariffa, Alia,” is very evidently another species, as the de- 



Figure i. Roselle ijlant as figured by L'Obel in Stirpium Historia, 1576. 

scription also'.iiidicates. ■ Clusiusin RariGrum:Plantarum;:HistQria',' 
published 1601, p. xxvi, has a remarkably good woodcut of the 
plant accompanied with the following description: 
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' . ^\Sabdari^a: There should be a common description of this 
most elegant plant, as I have seen that its history has, up till 



' : Figure:. 2. , Reprodiictioa, ; of 'tlae''.,.roseRe;.:. ptot : as, il'lttstrated by 'C'lii.siiiS' ' iii: 
Rarioriim.'PlantarEiH; Hlstoria* 

recently ' only ' been' 'lightly 

illustration of it I have concluded, that it would be worth while to 
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describe it a little more accurately and present to the reader a 
clearer and better illustration which I have taken from Jacob 
Plateau/' (Figure 2.) 

^‘It has an upright stem, striped, purplish, and is two or three 
cubits high or even higher if it is planted in rich soil in the garden, 
if it is planted in pots it is much shorter. The leaves grow around 
the stem from the bottom not in a regular series, but sparsely 
scattered here and there; the low^er ones are somewdiat serrate, 
but not ladniate, those in the middle are divided into five, similar 
to the leaves of the Cannabinus, and at the very top it ends in a 
sort of spike of little buds and narrow leaves. A single, slightly 
spiny calyx is inserted in each axil, from which grows a flower with 
five large petals, pale white with the tips dyed a deep, blackish 
purple, radiating over the petals, the center of the flower is occupied 
as in the Althaea called bladder-wort or Hypecoum Matthioli, hy 
many stamens with yellow apices and a white style branched above 
the middle; the flowers are folloYred very quickly by short, spiny 
acuminate, pentagonal heads, containing a seed almost like that 
of the Stramonium; the root consists of a great number of whitish 
fibers, but it is not perennial, but must be sown anew every year, 
and with us at least it seldom seeds, for it begins to bloom 
late, about the end of August or the beginning of September 
(Netherlands) and as it does not bear cold at all well, the first 
frost kills it. It seems to like the rays of the morning sun and 
frequent watering. The seed was first sent to us from Italy under 
the name of Sabdarifa (I do not know whether it was given this 
name in its native habitat) then from Spain under the genus J/afea, 
Indica elegans; there is scarcely any doubt that it is to be referred 
to the Maha and to the class Alceae^ therefore I have given it the 
name Akea Americana ” 

While Clusius does not state this expressly we may infer from 
the name he gave the roselle that he considered the vSpecies to be 
of American origin. 

Bauhin t referred to it a few years later as indica 

■'magnO' florey J. Gerarde describes the plant thus in bis Herball,, 
1636, p. 936, under the nzme Sabdarifa ^ Thorny Mallow. 

*Why Pickering, in Chronological History of Plants, 1879, associated with the 
roselle the plant described by Hernandez as quauhxocotl, in Nova Plantarum Animal™ 

- nm et Mineralium Mexicanorum Historia, is nobxlear, as not only " is Hernandez’s 
description that of another' plant but: he ^closes' the description by sayingThat , ‘tThe' 
leaves of Alcea Americana (the roselle) are similar ’ ’ (to this plant) , with which plant 
\ Hernandez ' evidently ■ was familiar ’from Spain., 

t Bauhin, C. Pinax Theatri Botanici 317- 1623. 
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‘‘Thorn mallow riseth up with an upright stalk of two cubits 
high dividing itself into divers branches, whereupon are placed 
leaves deeply cut to the middle rib and likewise snipt about the 
edges like a saw: in taste like the sorrel, the floiires for the most 
part thrust forth of' the trunk or body of the small stalke, com- 
pact of five small leaves of a yellowish colour ; the middle part 
whereof is of a purple tending, to rednesse; the liuske or cod 
wherein the floure doth stand is set or armed with sliarpe thonies: 
the root is small, single and impatient of our cold climate, inso- 
much that when I had with great industr}^ nourished up some 
from the seed and kept them unto the midst of IVIay notwith- 
standing' one cold night chancing among many hath destroied 
them all.” 

The woodcut accompanying this description is a reproduction 
of that used by Ciusius in the work referred to. 'The writer has 
not had access to the first edition of the Herbal! issued in , 1597 
and therefore can not say if the description of the roselle and the 
illustration accompanying it were contained there. Ciusius does 
not refer to Gerarde, but Bauhin, in Pinax Theatri Botaiiici, 
published twelve years earlier than the second editoii of Gerarde's 
Herbal! cited, does, showing that the plant was mentioned in' the 
first edition. Ai ton says that it was cultivated by Gerarde in 
England, 1596C additional evidence . that the first edition of the 
Herball contained reference to the roselle. The lack of reference 
to Gerarde by Ciusius is not.proof that he was not acquainted with 
his work, for omissions of this character are habitual with him. f 

J. Bauhin says t that he saw^ the plant flowering in September, 
1595* at Basel (Switzerland). . He says further that /‘Rauwml fins 
says .that it is known among .the Arabs a,s Lubie Endigi^ that is, 
■,Pkaseolus indicus, ' Rnd thinks 'it is the Trimum ot .Theophrastus, 
—but ' I thin'k this plant, (roselle) was unknown to the 'ancients.’^ 
However, correct the 'conclusion .of Bauhin .was ',iB regard to syn- 
■o,nyiBy ■ of ' a.nd Lubie Mndig% it is ■evident from the de- 

scription and woodcut. of 'this;plaiit by;,Rauwoifiu.s that he had in 
mind another plant, probably, the” okra, ' 

Aiton, W. Hort. Kew. 4;, 22 % ■ rSis. . 

fSince writing the above I have had access to the first edition, of Gerarde's 
Herbal!. The description of the roselle plant there is substantially the same as the 
one quoted;, the woodcut accompanyhig it is a, reproduction of the figure by L*Obel 
in .StlrplU'm Historia, .:'rev»^d;.: '■ : . 

f Bauhin,.; 'I,.. , ''.jHistoria :.Hia|staru|^;.';gbS^ 
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The authors consulted from this date or earlier do not speak 
directly of the native habitat of the roselle, not is any mention 
made of the use of any part of the plant, although its acid prop- 
erties are recognized already by L’Obeh The culinary and 
medicinal uses of the plant are first mentioned by Bontius, who 
says that, ‘'The leaves have a sour taste and are used as a relish 
with fat and glutinous foods. It is cooling; the Malayans, Ben- 
galese and other Moors use it as a vegetable; ... in high fevers 
and delirium it is also used.’^* It is by Boiitius described as 
growing in Java and the surrounding islands. The roselle is 
alleged to be described and figured in Hortus Malabaricus 6: 75« 
pi. 44. 1686, under the name of Narinam-Potilli, but a careful 

examination of the lengthy description, aided by the wmodcut 
of the plant, shows that this description is undoubtedly that of 
some other plant. Hermann! mentions the use of the leaves 
of the roselle for spinach and is the first to speak of its cultivation 
for fiber. 

Not until the beginning of the eighteenth century is the roselle 
reliably reported from the Western Hemisphere and then in 
cultivation; notwithstanding the contention of some authors it 
may therefore be safely assumed that the species is indigenous 
to the tropics of the Old World, probably India and Malaysia, 
From America the roselle was earliest reported from Jamaica by 
Sloane,! who says, "It is planted in most gardens in this Island. 
The capsular leaves are made use of for making Tarts, Gellies, and 
Wine, to be used in fevers and hot distempers, to allay heat and 
quench thirst.” It would thus appear that the culinary use of 
the calyces was first recognized in Jamaica. 

There is considerable synonymy of the roselle among the 
pre-Linnean authors using the polynomial nomenclature of the 
period. The name Sabdariffa, as already shown, was connected 
with this plant from the time of its introduction into Europe but 
was also applied to what are undoubtedly other species. It is 
sometimes spelled Sabdarifa. Many of the passages referring, to 
the roselle in the botanical literature of this period are merely 

J.' Historia Naturalis II3,. ,1658. 

t Hermann, P. Catalogus Hortl Academid Lugdimo-Batavi. 1687. 

tSloane, H. Natural History of Jamaica 1: 224. 1707. 
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quotations from other authors who again quoted earlier ones, not 
always correctly; some of the illustrations accompanying' these 
descriptions have little resemblance to the roselle plant and would 
seem to have been fancied by the author lacking living specimens 
for description. 

The earliest references to the white-fruited variety of roselle 
was made by Hughes'^’ from Barbados in 1750, which may in- 
dicate that this variety has originated in America. Already in 
his days the calyces were used in wine-making there. As late as 
I768 j P. Miller, in Dictionary of Gardening, ed. viii, describes 
the roselle from the West Indies as Hibiscus gossypifoVms^ incltidiiig 
both varieties mentioned b}" Hughes, and describes another species 
from India under the name Hibiscus Sabdariffa. Like certain 
other contemporaries, Miller thought that the West Indies were 
the native habitat of the roselle. Cavanilles described the white- 
fruited variety of roselle as a separate species, Hibiscus digitaius^’\ 
but this has been repudiated by later botanists. 

Its utility for commercial purposes' seems not to have been 
recognized until the middle of the past century when the, roselle 
was first recognized as a fiber -.plant of value. J. F. Ro3ie in. 
Fibrous Plants of India, published- 1855, .p. 260, says, speaking of 
the roselle and two other species of Hibiscus: “The dietical use oi 
these species has been mentioned to show -that if cultivated, on 
account of their fiber, they would also be useful for other purposes..” 
Taken literally this would indicate ' that the roselle was not even 
then generally cultivated, notwithstanding that it was known more- 
than 150 years -earlier -that it ydelded fib.er. That- it had attracted' 
but little attention, scarcel}^ a third of a century .ago, is' shown by' 
the fact that it: mas not included by A'.: De, -Candolle in his '"Origin 
'of 'Cultivated Plants., published, in 1882.' ' 

While the aalue of -the roselle for- culinar^^' purposes waS' recog-' 
.'nized- .m-uch earlier,- as -".has been - shown ' on another "page,' .O'Hly 
recentl^^ has its commercial ' wo^rth. 'in ■ 'this . .respect ..beguh: to ..'be' 
appreciated. The culti'Vation^of' the roselle on' an- extensive .scale 
for this purpose was ^fi'rst-\attempted':.- 'in. Australiay'and. '.Se.mler 
reports tvro large preserving factories for the manufacture of 

' ’^ Hughes, G. , -.-Ha-tu.ral" 'Histor^-' :of :,-Bar.i>ados- 204, :'i750'-. - ': ' - 
'.' tCavanilieg, A. J. Motiadelphiae ClassiS' Bissertatioaes Decern 15 1. 1790. 
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jcTi as being in oijeration in Oueeiisland, 1892,* and according to 
Sciinn t roselie jam is shipped from Queensland to Europe in 
k'uve quantities. The more recent contributions to the knowledge 
of (he roselle are an article b}' G. Watt in Dictionary of the Eco- 
nomic Products of India, 1885, and Farmer's B.ulletin No. 307, 
Roselle: Its Culture and Uses, U. S. Department of Agriculture, 
1907, by the writer. See also Report of the Florida State Horti- 
cultural Society, 190S, and the Reports of the Hawaii Agricultural 
Experiment Station, 1907 and 1909. The description of the 
Victor of William A. Taylor, in the Yearbook, 1909, is 

acconipanied by an excellent illustration of the fruit of this 
Yariety in natural colors. 

Bureau of Plant Industry, 

\Yashington, D. C. 

*^*Semler, H. Die tropische Agrikultur 391. 1892. 

t Calif. Agr, Exp. Sta. Rep. 1896-1897: 3S2. 
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The ferns and flowering plants of Nantucket — V!i 

Eugene P. Bicknelu 

ROSACEAE 
The Blackberries 

Blackberries are abundant on Nantucket, growing' nearly 
everywhere except in the- salt marshes. Low or trailing forms 
predominate, but the taller kinds are only less common and 
widespread. The visiting botanist who may be interestecL in 
blackberries 'will notice at once among some of the common eastern,, 
species others of less familiar aspect,, and will shortly : discover 
that the group as a whole embraces a numerous and variously 
interrelated series of forms, which give a problem in classification 
not, easily solved. An attempt to understand these plants will 
fi„nd little' or no help .in published works,, nor is the obscurity, 
that invests them at all illuminated by the numerous descriptions 
.of .alleged new 'species, w'hich of late years ■ have ' .found their way 
into print,. Iii' a recent paper* I have;su,ggested that thO' solution 
of this , blackberry problem' is '-.tO' be ,. sought, ', not ,in a. recou.rse , to,' 
a large, ..and. dubious number '■of closely . related new forms, „ hut' 
rather i,n a clear reading 'Of^ the broad .'lines. ,ma,r,ked out,, „by a com- 
parati'vely'few. primary 'specieSj-m'Ost of' w'hicii',,w^ere iong„ago 'weM 
defined. , ■ It would, , seem , 'to .have 'eyen'tuated ^ in,.' nature„^ that ..each, 
■one .of , these '.primary species ranges structurally through a very 
wide orbit of variation, and that, in addition, all are involved in 
actual organic entanglement through a process of intercrossing, 

IThe Bulletin for February. 19x1 ( 38 u 45-102) was issued 7 Mr 19114 
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which, where encouraged by favoring conditions, has produced a 
liiglilv complicated association of individualized forms. 

Nowhere, perhaps, are to be found conditions more apt for 
marked winatioii and free hybridization in this group of plants 
than on Nantucket. Here, on an outpost island, removed from 
all direct infiiience of their general tribe, blackberries haA^^e for 
centuries grown and spread, acting and interacting under conditions 
of isolation and of group compression which could scarcely have 
failed to register some profound result in their structure and genera! 
economy. And scarcely in less degree must another influence haA-'C 
operated with modifA’ing force in their local status. Within historic 
times the island has undergone almost complete deforestation. 
Subjected to a derangement so fundamental in their environ- 
ment, already closely draAA'n, this insular group of blackberries 
must liaA'e experienced, superadded to their condition of physical 
isolation, a wholly new set of artificial conditions requiring some 
genera! readjustment of organic contacts among the species 
throughout the group. 

It may be readily conceded that in the case of annual plants, 
or of species perennial by their roots alone, the effect of an enAuron- 
meiit so specialized and so modified, eA'en though continued for 
a long period of time, might Avholly fail to break through the 
organic inclividualiW of old-time species, and thus fail of any 
appreciable expression. But it may be. no less readily conceived 
that in the case of a group of plants such as the blackberries, pere,!!- 
nial not alone by the simple root but by suckers as Aveil, and in 
many cases by proliferous and rooting stems, a similar enAuronment 
might AA’ell force a response in their ■ morphology, which, once 
elicited, w’ould be effectually shut off from escape. , Variations of ' 
AA^hatever degree in species so constituted, AA^ould find instant, pro- 
tection and 'ready perpetuation in the mere activities of natural 
groAvtli.. An accidental hybrid multiplied by vegetatNe process 
alone into' an ■ established 'colony would be founded in the strong' 
potency of becomi'ng finally widespread. And it is not diffi,cuit 
to beiie\’'e that the establishment of such a newt form by vegeta- 
reproduction 'Avould, allow whatsoever period of time,,' might 
be needed .to reestablish any impaired xapacity of' reproduction' 
by seed. It is'AAWthy of note that many of these. "blackberries, 
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which appear to be clearly of hybrid origin* are not less fertile than 
their parent species. And here the possibilities in regard to com- 
pound or even decomposed hybrids opens widely on the view. 

The treatment of the Nantucket blackberries which has 
been adopted in this paper, is allowed to rest frankly on the con- 
siderations here expressed in outline. The sufficient proof that 
mail}’ of our distinct appearing blackberries or, indeed, that any 
of them are of hybrid origin is yet to be forthcoming. The evidence 
relied upon in so regarding them is wholly circumstantial. And 
therefore, however well satisiied I may personally be of the hybrid 
origin of many of the plants here described, it must be understood 
that a mark of interrogation should apply to every one of them., 
first, as to its actual hybrid character and, second, as to whether 
if a hybrid the factors in its parentage have been correctly 
suggested. 

The study of the blackberries of Nantucket, far from being- 
completed, must be regarded as only just begun. With each 
succeeding visit to the island I have more acutely realized that a 
series of fleeting visits, wherein the entire flora was under observa- 
tion, was wholly inadequate for an effective study of so exacting, 
and recondite a problem as that which the group presents. 

A series of specimens representing all of the hybrid blackberries 
herein described has been deposited in the herbarium of the New 
York, Botanical Garden. 

Rubus. STRIGOSUS Michx. ■■ ■ ■ 

Abundant on , ' Goskaty, ■ and' occa.sional in thickets oH' the,; 
eastern side of, the isla,nd : . SauFs hills;. Rattlesnake B,ank, Quaise,' 

Polpis, .Pocomo, and'Squam.-'^ -In full flower as .late ,as June 20, 

■ 

,*RuB'US , OCGIDENTALIS '' L. '' , 

cy 'Thickets' at'Shawaukemmo Spring, ^ whereit, fruits, abunda,iitly 
and',appears ',tO; be, native ;coccasional: :by',:street' sides 'and 'fence 
„row:s i.n 'The' town: and 'suburbs, ■,a,pp€a'ring, as,' if i,n'troduced.' 

R'UBUS': triflo'rus .Richards.'.’;.'','.::-:; 

Reported as a Nantucket plant in Mrs. Owen’s catalogue, on 
the authority of Mr. Dame, from *‘bog near Sancoty^’ [Sankaty]. 
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Rub us allegh;eniensis Porter, 

Thickets at Watt’s Run, a copiously glandular and [.iiilicsceot 

form with rather short, closely flowered, racemes, and rt(.)wers 2 3 

cm, broad; in full flower June 15, 1908. A less glandular and less 
pubescent .form at Quaise. 

The Nantucket plant might be more particularly defined as the 
R. ivigrohaccus of Bailey, if any distinction is to be made between 
this and R. allegheniensis. 

Rub us argutus Link. ^ 

R. fioricomus 

R. Andrewsiamis Bid. 

Frequent and locally common, but not generally distributed, 
occurring mainly on the eastern side of the island. In full flower 
June 17--28, 1910; fruit ripe Aug. 12, 1906. The tallest and finest- 
fruited blackberr}^ of the island, becoming over six feet in height, 
although often much lower and sometimes with widely decurved 
branches. It varies greatly according to its situation, whether 
in dry or moist soil or in sun or shade; leaflets from suborbicular 
with cordate base to lanceolate-oblong and narrowly cuneate, 
sharp-serrulate to coarsely cut-serrate, densely velvety-canescent 
to cinereous-pubescent beneath, the lateral pair slender-stalked 
or siibscvssile; pedicels naked or well armed even on different parts 
of the same plant. 

I am indebted to Dr. B. L. Robinson for a carefully executed 
copy of an original tracing by Dr. J. M. Greenman of the type 
specimen of Rubies argutus Link, preserved in the Berlin herbarium. 
This tracing is so closely a counterpart to specimens of the plant 
here discussed, from Nantucket and Long Island, that their 
identity with Link’s species cannot be a matter of any doubt. 

^'Rubus frond(3sus Bigelow. 

Common in thickets and open grounds and passing readily 
from one to another form within marked extremes. The leaflets 
may be short and broad or' narrow and tapering, and also vary 
greatly in marginal pattern and pubescence, from somewhat 
evenly dentate-serrate to irregularly laciniate and from loosely 
nhort-pubescentTo. almost 'villous" beneath. In open sandy fields 
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the plant is vsometimes quite prostrate, in better soils erect and 
recurving. Occasionally in damp shaded thickets, as on Rattle- 
snake Bank and in Pocomo, its stems ascending through , the shrub- 
bery become reclined and long-trailing over the bushes five or 
six feet above the ground. Such plants are usually characterized 
by thin and light green, long-attenuate, narrow leaves, but they 
pass imperceptibly into the more stocky and pubescent broader- 
leaved and darker green plant of more open ground. First 
flowers J line 8, 1908 ; last flowers June 26, 1910; ripe fruit i\ugust 6, 
1906. 

The prevailing form of this species on Nantucket is recogniz- 
able as the plant which has been described as R. recurvans Bid. 
Should it be held that this plant is sufficiently divergent to merit 
specific standing, the nomenclature of the several hybrids of R. 
frondostis herein described should be correspondingly modified. 

^ Rubus NIGRICANS Rydb. 

The prevailing form on Nantucket of this, perhaps the most 
widely variable of all our blackberries, is notably different from 
any form of the plant I have met with elsewhere. Northward, or 
at higher altitudes, the species seems to tend towards delicate 
forms, often only sparsely bristly, with narrower and glabrate, 
brighter green leaflets; southward in coastwise swamps, or inland, 
coarser forms are found with larger, duller green, more pubescent 
leaves, and a more pronounced development of bristly arma- 
ture, which is copiously glandular-hairy throughout. Forms 
similar to these are found occasionally on Nantucket, but the 
more usual form on the island is marked, in its extreme develop- 
ment, by its almost non-glandular character; dark purple, more or 
less angled stem, armed with strong, straight, acicular prickles, 
which are often swollen at the base; thick and shining glabrate 
''.leaflets,' 'mostly suborbicular' and obtuse and; somewhat' creitate-', 
dentate; and a bristly almost hon-glandular inflorescence, the 
calyx lobes glabrate to tomentulose and with or without setae 
and glandular hairs. This plant passes on the one hand into the 
coarser, more pubescent form above referred to with subterete, 
densely bristly and glandular-haired stems and narrower, obovate- 
oblong, acute, serrate leaflets, and on the other hand into a re- 
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diiced and slender, sparsely weak-prickly form with prost::rate or 
trailing flowering stems, small leaflets, and a sinii;)le, more rac'CMTiose 
inflorescence. This smaller plant is often strictly t:rii()Ii(,)bite and 
so nearly approaches forms of R. hispidus that the lines of dis- 
tinction between the two become much confused if not ciiiit.e 
obliterated. The petals vary like the leaflets and may l)e narrowly 
oblong or nearly orbicular. 

Certain more pronounced examples of the broad-lea\TA] trailing 
plant I was at first inclined to regard as involved with R, JiageR 
laris, and they may be, but further study of the specimens seems 
to show that they are not necessarily other than an extreme vari- 
ation of R. nigricans. Still, .should anyone choose to esteem this 
Nantucket plant a distinct species it would not be difficult to- 
concur. 

My observation of the entire species seems to show that the 
coarser, more densely bristly and more pubescent forms are devel- 
oped among the rank vegetation of heavier wet soils, and that the 
more spiny and glabrate forms belong to soils that are damp and 
sandy. In dry open places occur forms, either pubescent or giab- 
rate, wdiicli are almost non-glandular and sometimes only sparsely 
armed with recurved bristles or prickles. Adjoining* stems arising 
from the same root may be variously armed, and I have a specimen 
collected at Woodniere, Long Island, which strikingly illustrates 
the great variability of the plant, an alniost unarmed, loosely 
pubescent stem arising side by side from the vSame root with one' ; 
densely clothed with slender bristles and gland-tipped hairs but 
destitute of any proper pubescence. 

Just in flower and in full flower- at different stations.- on Nan- 
tucket June 22, 1910; some ripe fruit August 9, 1906.' 

Rubus hispidus L. , 

-.-Common and very variable.' Stems du.nsely invested''' w- 
weak, retrorse, bristly hairs or ^ armed 'with few or' many slender^ 
straight or deciirved hard, prickles; and 'bearing gland-tipped "hairs 
throughout or only on 'the -growing parts.; leaves' from- obovate or 
orbicular and crenate-dentate to cuneate, very acute and cut- 
serrate, the inflorescence with or without bristly or gland-tipped 
hairs, the calyx lobes glabrate to canescent, rarely with reddish 
gland.ular :hairs ; .occasionall-y.- 5 To,IioIate;..le-aves -.-.are-'-p'roduced-v''''--'''- 
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First 'flowers June i8, 1910; at other stations not yet in flower 
June 24 j 1910. 

Rubus procumbens Muhl. 

Common and very variable ; many specimens are uncharacter- 
istic and apparently involved with other species. In full flower 
June 15, 1908^ June 19, 1910; ripe fruit August 6, 1906. 

* Rubus Baileyanus Britton. 

Fi'equent or common in dry thickets and pine groves. Flowers 
2.5 cm. to over 5 cm. wide, the petals commonly very broad, often 
orbicular and nearly 2 cm. wide, actual measurements of the largest 
seen being 2.6 cm. long by 1.8 cm. broad. Freshly in flower 
June II, 1908. 

* Rubus Enslenii Trat. 

Common in open sandy places, even in pure sand, and in dry 
pine groves. Flowers equally as broad as those of R, Bailey amis 
but with narrower, oblong petals; fruft subgiobose, of medium 
size, with rather large drupelets, somewhat insipid and watery. 
First flowers June 4, 1909, June 7, 1908; ripe fruit August 7, 1906. 
Many examples match perfectly with specimens of R. Enslenii 
in the herbarium of the New York Botanical Garden from Virginia, 
Georgia, and Alabama. 

Rubus flagellaris Willd. Enum. Hort. Berol. 549. 1809. 

Prostrate, the long-trailing stems and branches soft and some- 
what fleshy towards the ends and rooting freely at the tips; stems 
terete or subterete, smooth, often purplish ; prickles usually few and 
scattered, sometimes almost wanting, acicular, or even bristle- 
form on the new vshoots, very short and decurved, often with 
thickened base on the upper stem and branches; primary leaves 
3-foliolate, on rather short, glabrous, or thinly pubescent petioles, 
2‘“5 cm. long, armed like the stem ; leaflets usually dark green, 
often purplish, or even deep purple when young, of firm texture, 
thickish, often subviscid to the touch, glabrate or bearing scattered 
appressed hairs on the tipper surface, glabrous beneath or minutely 
subappressed-pubescent along the veins; leaflets variable in size, 
commonly 4-6.5 cm. long and 3-5 cm. wide but often smaller, 
closely and frequently very irregularly denticulate or denticulate- 
serrate to more openly dentate, the teeth abruptly acuminate, 
usually with firm incurved points; the odd leaflets orbicular or 
obovate-orbicular to broadly elliptic, abruptly short-acuminate, 
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rounded or ciineate at base; the lateral leaiiets broadly rlioriibic 
and notched or cleft on the lower margin to form a prcjiiiiiienl 
rounded lobe; flowering branchlets slender, angled, thinly piibcs" 
cent, sparingly armed or unarmed, the lower beconiiiig 2 dm. 
long, the upper much reduced; inflorescence, when fully develo|}ed, 
a loose corymbose, sometimes compound cluster oi mostly 2-5 
slender, erect or ascending pedicels and several, usually^ ronsfiicii" 

ous, unifoliate, often deeply lobed, glabrate leaves sometimes .|. 6 

cm. wide; pedicels mostly 3-6 cm. long, thinly loose-pul lesi'cmt to 
glabrate, unarmed or sparingly setulose, but destitute oi: gland iilar 
hairs, often bearing one or more green bracts, and occasionally 
branched ; calyx lobes broad, minutely pubescent on the outer sur- 
face, white-tomentulose within, often with foUaceous termination ; 
flowers not usually large, spreading 2-3.5 petals oblong or 
broader, narrowed towards the base; fruit subglobose to ovoid, 
often small but becoming of good size; drupelets large, large- 
seeded, thinly arachnoid-pilose when young and even at matu- 
rity, rather watery and insipid or acid. 

Frequent or common in open sandy places and in pure sand. 
In fresh flower June 15, 1910; fruit ripe August 4, 1906. Frequent 
on Long Island. 

The trailing blackberry, Riibus flagellaris, well defined by 
Willdenow over a century ago, has ever since been lost to the reo 
ognition of botanists. Professor L. H. Bailey has told us*** that 
the type specimens are still in existence in the Berlin herbarium* 
Until actual comparison has been made of these vSpecImens with 
the plant here brought to notice, a doubt may fairly be entertained 
whether the two are actually the same, although the evidence 
that they are would seem to be reasonably conclusive. Willde- 
now’s species has been a continuing mystery. Bailey, who studied' 
the type vSpecimens, seems to have doubted,, whether' it was ' a:n 
American,' plant, at all. A' particular interest, , therefore attaches 
to this Nantucket and Long Island blackberry, if it shall now 
finally,dispel the mystery :a'nd resolve the doubt. ' , That. the original, 
description of Willdenow applies to this plant with really close 
precision , might not^ of itself be .enough ,to,' justify a conclusion. 
But in addition it will be found that the illustration of the typ^^ 
specimens,, presumably „ fro.,m, a , photograph,' which Bailey has 
suppl ied, t leaves '.,little 'to be desired in the way of convincing 

^Evolution of our native fruits, 368. 

■ 'fLbc.'Cit., 36,0.. , 
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evidence. It was this illustration, in fact, which first drew my 
attention to Willdenow’s species in this connection and when, 
quite unexpectedly, it first met my notice it was impossible] not 
to give it instant acceptance as an illustration of the Nantucket 
plant. 

The species is, of course, allied to R. procumhens but differs in its 
softer stems, more sparsely and weakly armed, with smaller 
prickles, darker green and , more coriaceous, glabrous orfglabrate, 
trifoliolate leaves, which are subviscid to the touch, those of the 
shoots with the leaflets more finely denticulate, more obovate and 
short-acuminate, and often cuneate at base. In its typical form it 
also differs conspicuously in the greatly enlarged unifoliate leaves of 
the inflorescence. The leaves of the season’s shoots in form, color, 
and texture, as well as in their often purplish color, often suggest 
those of R. liispidtis^ although usually larger, but the cross R. his- 
pidusXprocumbens, which thus comes to mind, proves to be actu- 
ally a very different plant. 

**'Rubus allegheniensisXargutus. 

Erect, recurved above, 0.5-1 .5 m. high, becoming widely 
branched; stem purplish, more or less angled and grooved, the 
new shoots and often the prickles sprinkled with minute, reddish, 
sessile glands; prickles numerous or few, slender, 3-5 mm. long, 
or, on. stouter plants, becoming broad-based and 10 mm. long, 
straight and erect, on the branches becoming retrorse but scarcely 
deciirved; primary leaves 5-foliolate, on vslender pubescent petioles 
4-8 cm. long sprinkled with reddish, sessile or occasionally short- 
stalked glands and armed with scattered, retrorse or decurved 
prickles; leaflets thinly appressed-pubescent above, minutely 
vsoft-pubescent beneath, narrow, lanceolate to oblong-lanceolate 
or ovate-lanceolate, often long-tapering, usually the odd one and 
often the .middle pair cordate,. ' unevenly denticulate-serrulate^ 
the teeth acuminate,, .'those'' terminating the larger, veins 'often 
larger and ' slightly .recurved; "■'petiolul'eS' slender, ,, pubescent,; 
glandular, like the 'petioles, those of 'the 'odd, leaflets' 
long, those of the lateral pair one-third to one-half as long; leaflets 
of the flowering branches usually bearing stipitate glands and 
often vsomewhat cut-serrate or laciniate; inflorescence of numerous 
short, often closely flowered racemes, which are sessile or ter- 
minate short branchlets, naked or with a few reduced unifoliate or 
trifoliolate leaves below, the axis thinly short-pubescent with 
spreading hairs and invested with numerous minute, short-stipi- 
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tate, purplish glands; flowers 6 -i 6 , their pedicels giaiiditlar, slioi’t, 
slender, spreading or ascending, unarmed or with occasional , weak 
prickles; sepals green, lanceolate-attenuate, pubescent and glan- 
dular to glabrate; flowers small, the petals 1-1.5 cnn long, obovoid- 
obiong, sometimes tinged with crimson; fruit small, ovoid or sii!)- 
globose, of rather small drupelets. 

Met with at only two stations on the borders of tow thickets 
near Sliawaiikemmo Spring. First flowers June 4, 1909; 111 lull 
flower June ii, 1908; young fruit June 26, 1910. 

The form of this plant, here particularly described, is dis- 
tinguished by lanceolate, tapering, sharply denticulate-serrulate 
leaflets and small, narrow racemes, thickly invested with short- 
stipitate glands, unarmed pedicels, and rather small flowers, some- 
times so brightly tinged with crimson as to have the appearance 
of apple blossoms. 

At two places on Nantucket, plants were collected which are 
similar to this plant in general form and leaf shape but differ in 
their villous-pubescent almost non-gland ular inflorescence, longer 
pediceled flowers, and sparse armature throughout. Similar 
plants occur on Long Island, in which the siibterete purple stems 
are sometimes nearly unarmed and the inflorescence may be with 
or without stipitate glands even on the same specimen. In this 
form the racemes tend to be sessile and appressed along the upper 
part of the stem. Other specimens from Long Island are im- 
mistakably referable to the typical Nantucket plant, even showing 
a tendency to crimson tinted flowers, but often differing by broader, 
more acuminate, and less irregularly cut leaflets. 

RuBUS ALLEGHENIENSIS X FRONDOSUS. 

Stems of the first year erect, 0.75-1.5 m. high, often bearing 
scattered and deciduous stalked glands, sometimes remaining 
erect the second year, but more often recurving and dechiuxl or 
even partly trailing, simple or sparingly branched, purple, smooth, 
often terete or subterete, sometimes very sparsely armed, butcom- 
monly bearing remote or ■ scattered, more, rarely' rather 'niimeroUvS 
prickles; prickles simple often broadened only at the'extreme4:)ase.,' 
erect, straight or slightly .curved,., mostly 4-7 mm.' long; prinm.ry 
leaves 5-foIiolate or the lower 3-foliolate, on slender petioles 6*1,2 
cm. long; petioles thinly. .pubescent to, villous-toraentulose, bearing 
either. scattered or numerous.' stalked glands; leaflets thin and soft, 
'.pale ;, green, "appressed-pubescent on. the upper surface, paler tnd 



Bicknell: Ferns and flowering plants of Nantucket 113 


closely short-pubescent or velvety beneath, denticulate to irregu- 
larly dentate-vserrate with acuminate or attenuate teeth, ovate to 
ovate-oblong or oblong-lanceolate, acuminate, the odd one often 
cordate, its petiolule 2-4 cm. long, the lateral pair short-stalked; 
flowering branchlets rather short, usually confined to the upper 
part of the stem, the lower branchlets stouter and leafy; inflor- 
escence racemose or somewhat corymbose, a few of the lower 
flowers subtended by reduced trifoliolate or unifoliate leaves; axis 
and pedicels short-pubescent with spreading hairs to tomentulose, 
bearing few or numerous stalked glands or sometimes obscure 
vsessile glands only ; pedicels slender, ascending or spreading, often 
weak and flexuous when young, 1-4 cm. long, unarmed or sparsely 
setulose; calyx lobes thinly pubescent to somewhat villous, with 
or without gland-tipped hairs, apiculate to caudate; flowers small 
or medium-sized, petals oblong to obovate, 1-1.5 cm. long; fruit 
apparently rather small, ovoid-subglobose, the drupelets medium- 
sized. 

The foregoing description is derived primarily from specimens 
collected on Long Island, where the plant is frequent in open wood- 
land. 

It was met with only at two stations on Nantucket; thicket 
near Shawmukemmo Spring, first flowers June ii, 1908, and 
pine scrub near the fair grounds, in full flower June 17, 1908, 
both examples being only obscurely glandular and otherwise 
atypical. 

The plant is ordinarily well characterized among allied forms 
by lax habit, sparse armature, long-petioled thin leaves, and short, 
subcorymbose, mostly glandular raceme. Occasional specimens 
are ambiguous and very puzzling, appearing to lie midway between 
typical examples and forms of i?. allegheniemisXargulus, 

:*':R'mmSvALLEGHENIENSISX PROGUM ' . 

Shoots ascending, early recurved or declined, becoming very 
slender and flexuous and trailing pver bushes or on the ground, 
simple or sparingly branched ; stems rnore or less angled, sometimes 
furrowed below, purplish brown to bright purple, either sparingly 
armed or provided with ' numerous prickles mixed with scattered 
gland-tipped bristles and glandular hairs; prickles acicular above 
the broadened base or often bristleform, mostly 3-5 mm. long, 
straight, erect or slightly retrorse, or even decurved, especially 
on the petioles and petiolules; primary leaves 4-10 cm, long,* 
5-foliolate, even the lowest rarely 3-foIiolate, often numerous; 
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petioliiles thinly pubescent with loosely spreading haiiF ; leaflets 
often dark greeiy somewhat shining and sparingly oppressed" 
piibesceiit to glabrate above, minutely pubescent beneathg acutely 
and iinequall\^ dentate or dentate-serrate ; the lateral reins rather 
numerous, becoming prominent, the odd leaflet ovate to ovate- 
oblong, acuminate, cordate at the base, its petiolule short-pubes- 
cent to tomentuiose, 1.5-4 cm. long; middle pair of leatlets oblong 
or somewhat rhomboid, tapering at the apex, somewhat narrowed 
to an entire, inequilateral, abruptly short-contracted, often 
cordate base, siibsessile or short-stalked; trifoliolate leaves of the 
flowering stems often somewhat doubly serrate-dentate or cut- 
iobed; inflorescence corymbose-subracemose, naked or sparingly 
imifoliate-bracteatej sometimes slightly compound, tenninating 
numerous leafy branchlets 5-20 cm. long, which do not usually 
extend into the terminal portion of the stem; pedicels slender, 
erect or spreading, 2-6 cm. long, thinly pubescent to tomentuiose, 
unarmed or sparingly setiilose, with the calyx bearing delicate 
gland-tipped purplish hairs of unequal lengths; calyx lobes oblong 
to lanceolate, short-tipped or caudate; flowers often ratlier small, 
becoming 2.5 cm. wide or wider; petals broadly oblong or obovoid; 
fruit rather small, ovoid or subglobose, the drupelets ^nedium- 
sized. 

Found at one locality near Wauwinet, and a single plant 
in Millbrook Swamp. First flowers June ii, 1909; iu full flower 
June 20, 1910. Frequent on Long Island. In some of its forms 
this plant approaches so closely to forms of i?. aUe^hemimsisX 
frondosus that in the present state of our knowledge confident 
assignment of all specimens is scarcely possible. In g:eneral it 
differs from R, allegJieniensisXjrondostis in its mote prostrate 
and slenderl}-’' trailing habit ; smaller and more slender, more niim- 
erous prickles, often mixed with gland-tipped hairs or bristles; 
firmer, darker green, 'Strongly venose leaflets, which are less 
densely pubescent beneath and ■ more evenly dentate with shorter 
teeth, the middle pair often cordate; slender and flexiious, more 
numerous fiow^ering branchlets, often ivan ting towards the upper 
part of the stem; more corymbose and glandular, often naked, 
inflorescence of slender-pediceled flowers. 

^'RuBU'S ARGUrUSX frondosus. 

' Stout, erect, recurving above, becoming widely branched the 
second year; stem and branches yellowish green to dull purple, 
rigidly flexudus, angled; and sulcate, or the branches siibtcretc, 
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strongly and stoutly armed; prickles numerous, even crowded, 
compresvsed, straight or strongly hooked, especially on the branches 
and petioles, hard and sharp, often, very large, becoming over 
12 nim. long, and abruptly contracted from a widely expanded 
base ; new shoots and sometimes the prickles pubescent or even 
villous; primary leaves on stout, strongly armed, often villous 
petioles 5-8 cm. long, 5-foliolate, except the lowest; leaflets rather 
thin becoming coarse and venose, loosely appressed-hairy on the 
upper surface, closely subspreading-pubcvscent or even velvety 
beneath, ovate-oblong to elliptic or oblong-lanceolate, irregularly 
denticulate or dentate-serrate to cut-serrate with very acute teeth; 
the odd leaflet mostly rounded or subcordate at base on a petiolule 
2~”3 cm . long, acuminate at the apex; middle pair of leaflets subses- 
sile or on slender petiolules 1.5 cm. long; inflorescence a leafy, vil- 
lous-pubescent, subcorymbose raceme, the flowers often descending 
to the lower axils, its axis stoutly armed with decurved yellowish 
prickles ; pedicels 1-3 cm. long, armed with stout, yellowish, 
straight or decurved prickles, or rarely unarmed, the pubescence 
concealing minute sessile or subsessile glands; unifoliate leaves 
of the inflorescence usually conspicuous, sometimes numerous, 
broadly elliptic to lanceolate; sepals more or less subappressed- 
villose, usually with narrow subfoliaceous termination; petals 
oblong to obovate-oblong, mostly 1-2 cm. long; fruit ovoid, 
medium-sized. , 

This plant becomes perhaps the most stoutly armed of all 
our blackberries, and is further characterized by its leafy villous- 
pubescent and strongly armed subcorymbose raceme wdthout 
stalked glands. Ordinarily it has rather small flowers and is not 
over' 1.5 m. high. ■ , 

Quaise, June 9, 1909, not yet in flower; June 11, 1908, first 
flowers ; Watt’s Run, June 20, 1910, just in flower ; near Sachacha. 
Frequent on Long Island. ■ 

'y^RUBUS'AROUTUSXNIGRICANS.,",- 

A few plants at the border of a thicket at Tom Never ’s Pond, 
August 31, 1904, bearing some imperfectly developed fruit. An 
erect rather slender form of the plant with straight and spreading 
acicular prickles and contracted inflorescence, its axis, as well as 
the pedicels and calyx lobes, bearing short gland-tipped hairs, 
the pedicels setulose. 
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Rubiis argutusXBaileyanus. 

Shoots erect or ascending, sometimes becoming over a inelei 
ill height, iiiially recurved or even declined, widely branclu'd, the 
branches often elongated and trailing; stems stout and a,iigkxl 
below, terminally becoming slender and siibterete, usually 
deep reddish purple, strongly armed throughout; prickles iiiostly 
purplish, \’ery numerous, often crowded, becoming 7 mm. long, 
commonly nearly straight and slenderly very acute, the base 
abriipth^ broadened, erect or slightly retrorse, often shorter, 
stouter, and decurved towards the ends of the branches and on 
the petioles; leai^es rather dark green, often shining above, and 
of thickish texture, those of the main stem 5-foliolate, except the 
lowest; the leaflets somewhat irregularly dentate-serrate, sparsely 
hispidulous-pubescent on the upper surface, slightly pubescent 
beneath; odd leaflets broadly oval to oblong-ovate or obovate- 
oblong, acuminate, siibcordate or rounded at the base, mostly 
5~6 cm. wide, 6~8 cm. long, on a petiolule i.5'~3 length; 

middle leaflets mostly obovoid-oblong, contracted or narrowed to 
a short petiolule 2-io mm. long; flowering branchlets numerous, 
pubescent, leafy, the leaflets often large and more coai'vsely and 
irregularly cut than in the primary leaves; inflorescence corymbose 
or doubly corymbose, subtended by one or two conspicuous 
unifoliate leaves, the lower flow^ers axillary from trifoliolate 
leaves; pedicels firm, slender, often branched, divergent, 1-3 cm. 
long, pubescent but without glandular hairs, well armed with 
slender slightly recurved prickles; flowers conspicuous, 2. 5-3. 5 cm. 
wide, the petals broadly cuneate-obovate, sometimes broader than 
long; calyx lobes tomentulose-pubescent, non-glandular, commonly 
with narrow subfoliaceous terminations; fruit abundant, of 
medium size, subgiobose, 1-1.5 cm. broad; drupelets of good .size, 
very black and shining. 

Low grounds below the ‘^CliftV several vigorous clusters; in 
full flower June 23, 1910. Frequent in local colonies on Long 
Island. 

A handsome and strongly characterized blackberry, usually 
found growing with R. argutus, R. Baileyamis, and R. procum-^ 
hens, the two former species appearing to be its most probable 
parents. 

■*,Rubus ;argutusXprocumbens. ■■ ■ 

Stems rigid, woody, angled and strongly armed, or in slender 
forms subterete, often more; or' less ;pilose-p'ubescent the first year, 
erect or ascending and recurying, sometimes trailing, becoming 
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widely branched, the branches declined or trailing; prickles usually 
numerous, hard, rigid, slenderly very acute, straight or somewhat 
deciirved, or some slightly recurved, commonly 3---6 mm. long, 
shorter and usually strongly hooked from a broader base on the 
petioles and petiolules; primary leaves ascending, their petioles 
often 7~-io ciii, long, 5-foiioiate except low on the stem; leaflets 
usually rather light green, of firm texture, lanceolate-oblong to 
elliptic or more or less rhombic, often narrowly cuneate at the base, 
acute to narrowly acuminate at the apex, frequently subcondupli- 
cate, the terminal one often broader and somewhat rounded at 
the base on a stalk 1-3 cm. long; lateral leaflets on petiolules 5-15 
mm. long, or rarely subsessile; upper surface of the leaflets sparsely 
appressed-pubescent to glabrate, the lower surface appressed- 
piiberiiient with silvery hairs; marginal pattern finely and acutely 
serrate or serrulate or sometimes more deeply and irregularly ser- 
rate, the teeth firm and very acute; flowering branchlets pubescent, 
angled, mostly 5"I5 cm. long; inflorescence racemose-subcor^an- 
bose, usually bearing from one to several narrow unifoliate leaves; 
pedicels slender, divergent, mostly 1-3 cm. long, pubescent, non- 
glandular, usually bearing slender, somewhat decurved prickles; 
calyx lobes mostly lanceolate with narrow subfoliaceous termina- 
tion, pubescent, often strongly 3-nerved; flowers medium-sized 
to rather large, 2-3.5 cm. broad; petals oblong to obovate-oblong 
narrowed into a claw; fruit medium-sized of rather few juicy 
drupelets. 

The above description is drawn mainly from specimens col- 
lected in the neighborhood of Hewlett, Long Island, and from 
other well established colonies in low grounds of southwestern 
Long Island, at Lawrence, Woodmere, and Rockville Centre. 
On Nantucket a solitary plant only was met with. It was strongly 
established and trailing widely at the foot of the railroad embank- 
ment near the second mile, where it was in flower on June 19, 
1908, and June 23, 1910, and bore ripe fruit on August 7, 1906. 
This plant is of more prostrate habit than any example observed 
on Long Island, and differs further in its broader, shorter, more 
dentate-serrate leaflets, which are also more pubescent and of 
ffarkermolor.-, ■ 

RUBUS ARGUTUS X FLAGELLARIS. 

Erect and recurved, ascending, or becoming prostrate and 
trailing, often branched; stems purplish, becoming rigidly flex- 
uous, sometimes terete but commonly angled and striate; prickles 
scattered or numerous, hard, short and stout from a broad base, 
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or more slender and 5 mm. long, stra-iglit and erect or slightly 
retrorse, issuaily broader-based, decur^'ed, and often numerous 
on the petioles and flowering branchlets: primary leaves 6--10 cm. 
long, mostly 5-ioliolate, on strongly armed, thinly pubescent 
petioles; leaflets thickish and dark green, often rugose, loose!}' 
appressed-piibesceiit on the upper surface, paler and softly 
short-pubescent beneath, dentate-serrate with "\'ery numer- 
ous acute teeth; odd leaflet broadly ovate to orbicular, even 
broader than long, rounded or cordate at base, short-acuminate, 
becoming 7 cm. long and 6.5 cm. broad, but often smaller, its 
petioliile 2.5-3. 5 cm, long; middle pair most!}' elHptic-obovate, 
rounded or somewhat narrowed towards the base, on short foot- 
stalks 2-10 mm. long, the basal pair broadly elliptic; flowering 
branchlets numerous, often erect along prostrate stems, leafy, 
mostly 10-20 cm. long, angled and becoming stout and stiffly 
flexuoiis, somewhat villous-tomentose, often strongly armed; 
their trifoliolate leaves mostly 3 or 4, on rather short petioles, suc- 
ceeded above by 3-5 conspicuous, short-petioied, orbicular or sub- 
orbicular, often cordate, incised or lobed unifoliate leaves subtend- 
ing the pedicels; inflorescence a short, corymbose, leafy-bracted 
raceme, sometimes descending by slender-pediceled axillary 
flowers or rudimentary corymbs ■ to the base of the branch- 
let; pedicels erectly ascending, 2-4 cm. long, with the calyx 
vilio'us-tonientulose, armed with rather stout, spreading , or 
slightly decurved prickles; calyx lobes sometimes sparingly setu- 
lose, often with foliaceous prolongation ; flowers fiill-petaled, 
becoming 4 cm. wide; petals oblong to obovate. 

Local by roadsides and borders of thickets, especially along 
the Quidnet and Wauwinet roads, near Polpis and in Pocomo; 
Siascoiiset; one cluster by the roadside near the old mill. First 
flowers June I2, 1909; in full flower June 16-24, 1910. A note- 
worthy blackberry, well characterized among the semiprostrate 
forms by its straight, stout prickles, dark green and rugose primary 
leaves with broad often, orbicular leafl.ets, leafy flowering branch- 
lets, a,nd siiborbicular and incised unifoliate lea\'es of' the 
prickly inflorescence. It is. closely related to the plants herein 
described as ^Rubus flageUaris X frondosus and Rubus Baileyantis 
XfrondostiSi' and ■ some specimens ■ afford the suggestion' that the 
latter may be involved in its parentage.. Its stronger , forms, 
however,' seem to, re veal hints of' both Rubus argutus E'Ud Rubus 
flagellafiSyZxiA . ' I know .not to .what influence' other than that of 'the' 
latter, its orbicular denticulate leaflets' may be ^attributed. That 



Bicknell: Ferns and flooring plants of Nantucket 119 


it is a hybrid is indicated by its locally sporadic occurrence and its 
relationship to other Nantucket forms that are not less certainly 
of hybrid origin. Somewhat at variance with its more character- 
istic forms is a weaker, less spiny plant, having paler green leaves 
with less rounded leaflets, which though quite possibly a phase 
of the same cross, may include some other element. 

* RuBUS FLAGELLARIS X FRONDOSUS. 

I have placed here a blackberry nearly related to R. argutus X 
flagellaris^ but differing as follows: Stems more slender and terete, 
sparingly if at ail branched, less purplish in color, more sparsely 
and less strongly armed with shorter prickles; pubescence 
less dense and tomentulose, often scant; leaves thinner and 
paler green, the marginal pattern more serrate and often more 
coarsely cut; primary leaves smaller, the odd leaflets broadly 
ovate to ovate-oblong, often with somewhat narrowed base; 
flowering branchlets and pedicels more slender. 

This plant, like the preceding, suggests close relationship to 
R. Bailey anus X frondosus but is obviously not the same. It 
appears to differ much as a hybrid oi RJrondosus might be sup- 
posed to do wdiere R.flagellaris had replaced R. Baikyanus as one 
of the parents. Certain specimens which it seems necessary to refer 
here appear too close to examples of R. argutus X flageUaris ^hnt 
other specimens are not to be reconciled with that cross. The 
plant is, in fact, somewhat intermediate between R. argutus X 
fiagellaris and R. Baikyanus X frondosus. The very close re- 
lationship of many of these plants and the essential identity of 
certain of their characters lend support te the probability of their 
being crosses of nearly related parents. 

„*„ RuBUS ' FRONDOSUS " X, NIGRICANS. . . 

Ri abbrevians Bid. 

Sometimes erect but more often recurved and spreading or 
partly trailing, simple or sparingly branched ; stems often becom- 
ing deep red-purple, subterete to somewhat angled, densely 
armed, or wsometimes only sparsely armed in weak plants; prickles 
of very unequal size, erect or slightly retrorse, straight or nearly 
so, acicuiar, the larger becoming 6 mm, long from a broadened 
base, the smaller diminishing into gland-tipped hairs, which usually 
invest the upper part of the stem; primary leaves 5-foliolate 



120 Bickxell: Ferns and flowering plants of Nantucket 

or 3-toliolare, on loosely pubescent petioles, which are 5-10 cm. 
long and bear slender retrorse prickles and gland -tipped hairs; 
leaflets deep green, broad, rather thin, looseh' appressed-piibescent 
on the upper surface, softly subspreading-piibesceiit beneath^ 
dentate-serrate with very acute, somewhat uneven teeth; the odd 
leaflet ovate to obovate-orbiciilar, abruptly acuminate at apex, 
rounded or siibcordate at base, becoming 5-6 cm. long by 4—5 cm, 
wide, its stalk 1.5-2 cm. long; middle leaflets not so broad, often 
somewhat rhombic, siibsessile or short-stalked; inilorescence 
a short raceme or partial cor\'nib terminating a broadly leafy 
branch bearing se\’eral trifoliolate coarsely dentate leaves and one 
or more conspicuous suborbiciilar and cordate iiiiifoliate leaves; 
axis and pedicels villous-pubescent, invested with unequal spread- 
ing bristles and gland -tipped hairs; pedicels slender, 1-3 cm. long, 
axillary from conspicuously green, entire or 3-cleft bracts, or the 
lower from iinifoliate' leaves; sepals villous-pubescent, minutely 
setulose and gland iiliferous; flowers of medium size, the petals 
sometimes sharply denticulate and fringed above with woolly 
hairs. 

A well-established colony near Long Pond, also in Trot’s 
Swamp. Not yet in flower June i, 1909; first flowers June 10, 
1908; passing out of bloom June 22, 1910. 

^Rubus frondosusXhispidus. 

R, biformdspimis Bid. 

Very variable; erect and 3-10 dm. high to ascending and re- 
curved, or the .flowering stems and branches declined and trailing; 
stems greenish purple to dull purple, simple or sparingly branched, 
slender, slightly angled, especially above, or terete; prickles few 
or numerous, variable in size and shape, mostly straight and erect, 
the largest becoming 4-6 mm. long, from a stout, much broadened 
base,, and usually scattered, those of smaller size, when present, 
often numerous, sometimes even borne on the broadened bases of,, 
the larger ones, very unequal, .man}’ being reduced to mere' 
swellings .of the epidermis, others slender and passing into short' 
bristles or gland-tipped hairs; primary leaves 3-, foliolate or, on 
stouter plants, 5-foliolate,; the petioles slender, becoming 10 cm.' 
long, loosely, pubescent and bearing decurve'd prickles and/ some- 
times scattered gland-tipped hairs; ' leaflets .rather deep, green, 
often, thicldsh and somewhat’; shining 'above, thinly ' appressed- 

■ pubescent on the upper surface,, pubescent beneath with shorter 
subappressed hairs or glabrate, acutely and som,ewhat irregularly 
serrate" or .dentate-serrate, ■■'abruptly , short-acuminate, t the ,'odd 

■ leaflet,L;.r0adly ovate’ or ■ ova;t’e-obiong. to^ elliptic or eHiptie-obovate, 
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rounded or subcordate at base, 4.5-7 cm, long, 2,5-5 wide, the 
stalk about 2 cm. long; middle leaflets obovate-elliptic or oblong, 
rounded or somewhat ciineate.at base, subsessile or on petioliiles 
sometimes i cm. long; flowering branchlets 8-15 cm. long, bearing 
below about two freciuently reduced trifoliolate leaves and above 
a single, oval or orbicular, often cordate, unifoliate leaf; inflores- 
cence a slender pubescent raceme, its axis sparsely setulose and 
bearing some slender gland-tipped hairs; pedicels slender, ascend- 
ing, or spreading, i“3 cm. long, subtended by greenisli bracts 
or the lower axillary from the leaves, unarmed or nearly so, 
pubescent and bearing few or numerous gland-tipped hairs; 
calyx lobes softly pubescent, attenuate; flowers rather small, 1.5- 
2.5 cm. wide; petals oblong to obovate-oblong. 

Bank of Reed Pond, June 18, 1910, in full flower, erect-ascend- 
ing and partly trailing forms; Tom Never’s Pond in low thicket, 
erect form; not yet in flower June 13, 1908, in full flower June 24, 
1910. On Long Island I have collected a similar erect form from a 
single colony near Jamaica. 

Widely different aspects are presented by the erect and the 
partly trailing states of this plant, and but for their obvious 
intergradation two different crosses might be supposed. In the 
erect forms the racemes are sometimes almost without glandular 
hairs and are small and somewhat appressed along the upper part 
of the stem. On the spreading forms the larger racemes terminate 
conspiciioiisly leafy branchlets, and the pedicels are often clothed 
with gland-tipped hairs, sometimes twice the length of the pubes- 
cence. 

* RuBUS FRONDOSUSXFROCUMBENS.' ■■ ■■' 

R, 7 miUispm 

At several stations. In full flower June 18, 1908 ; ripe fruit 
August 4, 1906, September 20, 1899. 

Stems commonly more slender and trailing than in/ Rubus 
-.arguiusXprocumhens^ arnaed with fewer, shorter and broader- 
based, more hooked prickles; leaves more pubescent, more ovate 
'and:' 'long-acuminate, .the ■ marginal -pattern.' more -coarsely serrate ; 
inflorescence more leafy-bracted and corymbose, with longer, more 
erect'pedicels. 

RUBUs' BaILEYA'NDS'X FRDNDpSU-S.' y 

Erect-recurving, ascending, or prostrate and trailing, simple 
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or widely branched; stems dull green to deep purplish brown, 
usually thinly pubescent the first year, angled to subterete; prickles 
rather numerous, short and strong, 2-4 mm. long, mostly straight 
and somewhat retrorse on the season’s shoot, becoming uncinate 
on the flowering stems and branches and, especiall^c on the some- 
what Tillous-pubescent petioles; primary leaves rather light 
dui! green above, paler beneath, 5-foliolate or 3-foliolate, the 
petioles mostly 5-8 cm. long; leaflets thinly subappressed -villous 
on the upper surface, softly subspreading short-pubescent beneath, 
ciliolate, denticulate-serrulate and frequently also irregularly 
somewhat cut-lobed; odd leaflet broadly ovate-oblong to obovate, 
mostly 5-8 cm. long and 3-5 cm. wide, abruptly short-acuminate, 
rounded at the base, its petioliile 1.5-2. 5 cm. long; lateral leaflets 
obovate- or elliptic-oblong, often rhombic, narrowed to the base, 
and tapering to an acuminate apex, sessile or nearly so, the lower 
pair short and deflexed; flowering branchlets short, often numerous 
and approximate, somewhat villous with a cinereous pubescence, 
bearing 3-4 trifoliolate leaves and above them one or more uni- 
foliate leaves in the corymbiform raceme; pedicels 1-4 cm. long, 
villous- tomentuiose, armed with short straight prickles; calyx 
lobes ovate-oblong, apiculate to subfoliaceous-acuminate, densely 
pubescent on the outer surface, white-flocculent within; petals 
conspicuous, broadly oblong to obovate-orbicular, sometimes 2 cm. 
long, the flowers 2. 5-3. 5 cm. wide; fruit ovoid-oblong, of good size, 
becoming 2.5 cm. long, pulpy but rather large-seeded,. of indifferent 
flavor. 

Common; first flowers June 8, 1908, June 12, 1909; passing out 
of bloom jAne 26, 1910. Fruit ripe August 2, 1906, 

A characteristic blackberry of Nantucket, growing in dry or 
damp sandy soil about the borders of thickets or in open situations. 
It bears the aspect of an established species and may, indeed, be a 
factor in some of the crosses that have been ascribed to other 
parentage. If of hybrid origin it seems nevertheless to have 
acquired a detached and independent existence and is, perhaps, 
less often found,. in. close association with its supposed parents 
than apart from them. Evidence of its origin as a cross may be 
deduced from itS' localized 'habitat, its intermediate character 
hetween: ' Rubus. frondosus dead Ruhiis Bailey amis or Rtibiis pro- 
cimbens, and' the fluctuations of its variable , forms tow.ards one 
.or '.'the other o,f, these species. " Furthermore, on Long Island.,. forms 
occur, which, although not identical with . the Nantucket plant are 
yet so' similar to it that any 'fundamental 'difference 'betwee,n„: them:,,; 
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is not to be supposed. Such Long Island plants are of casual 
occurrence only and are quite certainly hybrids, apparently crosses 
of different local forms of the same parents that have produced 
the Nantucket plant. The Maine plant, which has been described 
as Riibits arenicohis Bid., is again similar to but not identical with 
the Nantucket plant, forms of which, however, approach it very 
closely. 

* Rubus EnsleniiXfrondosus. 

Erect and recurved, or ascending and reclined; stems simple or 
sparingly long-branched, purplish tinged, rather soft and becoming 
somewhat wrinkled-striate when dry, sparsely armed with short, 
slightly retrorse weak bristles, or slender and nearly unarmed, or 
again stouter and bearing numerous bristles below and occasionally 
stronger prickles; leaves rather small on slender, unarmed or 
nearly unarmed petioles, 3-foliolate or 5-foliolate; leaflets rather 
light green, ovate-oblong, or rhombic, acute or acuminate at the 
apex, rounded or narrowed at the base, rather coarsely and irregu- 
larly dentate or dentate-serrate, sparsely appressed-pubescent on 
the upper surface, softly and finely pubescent beneath, the lateral 
pair sessile or very short-stalked ; inflorescence rather few-flowered, 
subcoryrabose on Ashort leafy branchlets, which are softly sub- 
appressed-pubescent, glandless and unarmed ; pedicels very slen- 
der, even flexuous, 1-3 cm. long, the lowest axillary from one or 
two trifoliolate leaves, the one or tw'o next above subtended by 
unifoliate leaves; sepals oval-oblong, blunt-apicuiate to subfoii- 
aceous-attenuate, thinly or sometimes softly subappressed-pu- 
bescent, casually with a few very vshort gland-tipped hairs; flowers 
apparently medium-sized ; fruit rather small and seedy. 

The description refers to plants collected on the Hempstead 
Plains, Long Island, wdiich are somewhat intermediate between 
R, frondostis and R* Ensleniiy hut are not fully mature and have 
probably allowed only a very imperfect definition of the hybrid. 
A plant collected on Nantucket, near Shimmo farm, June 7, 1908, 
not yet in flower, seems to belong here but differs from the Long 
Island plant in its stiffer, more woody stem, larger and stronger 
prickles, looser pubescence, and larger but narrower, more coarsel}^ 
cut leaflets. Another Nantucket plant, which may well be a form 
of this cross, occurs about the borders of thickets in dry exposed 
places. It is often erect or nearly so and differs from the Long 
Island plant in its more numerous, stouter prickles, orbicular or 
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cjtiCA'ate liiiely dentate-serraGe leaflets of the primary leaves, and 
less slender pedicels iisiiali}" armed with scattered and slightly 
deciir\'"ed prickles. 

"" R. HISPIDUSX NIGRICANS. 

I. place here a plant collected in Trot’s Swamp, June lo, 1908, 
not yet in flower, which is neither R. hispidus nor R, nigricans^ 
although combining characters of both and growing with them. 
The stems are rather densely bristly-prickly with some interspersed 
gland-tipped hairs on the growing parts; the leaves are mainly 
trifoiioiate, with broad rounded leaflets, which are minutely pubes- 
cent on the veins beneath and crenate-dentate to somewhat crenate- 
lobed; the inflorescence, not fully developed, is a raceme, the 
pedicels subtended by conspicuous greenish bracts, the pedicels 
and caK’x bearing some slender settilae and gland-tipped hairs. 
Some of the reddened persistent leaves of the preceding season are 
indistinguishable from similarly pervsistent leaves of R. hispidus^ 
and the racemose inflorescence and slenderly prolonged flowering 
stems seem to belong to that species; on the other hand the imma- 
ture, suberect and angled new stems, some of the leaves, and the 
bracted inflorescence are much more nearly those of R> nigricans. 

RuBUS' HISPIDUS XFROCUMBENS. 

Shoots erect or ascending, the flowering stems prostrate and 
trailing, sometimes greatly elongated; stems, greenish to dull 
purple, simple, slender, terete; prickles often bright red-purple, 
either few or numerous, straight, erect or slightly retrorse, acicular, 
often weak, 1-5 mm. long, sometimes stouter and clecurved from 
a broader base ; primary leaves either 3-foliolate or 5-foliolate, on 
slender, ascending, thinly pubescent or glabrate petioles 3-10 cm. 
long, armed like the stem ; leaflets of Arm texture, rather dark green, 
somewhat shining above, paler beneath, sparsely appressed- 
pubescent on the upper surface, minutely pubescent beneath , or 
glabrate except on the primary veins; odd leaflet ovate or elliptic 
to, obovcite, acute, Of' short-acuminate, ■ rounded or subcordate at 
base, its petiolule i~2 cm. long, the middle leaflets on very short 
stalks; paired leaflets of trifoiioiate leaves mostly broadly rhom- 
boid and usually notched or cleft to form a prominent basal lobe; 
flowering' branchlets slender, pubescent, Tmarraed, or with a few 
weak prickles,, often 'rigzag, The' largest :2.5' dm.;,Iong, commonly 
...bearing 2,-4 , 'rather distant' trifoiioiate leaves.; and' one ' to 'several 
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unifoliate leaves in the inflorescence, the leaflets elliptic to obo~ 
vate~oblong or ciineate-obovate, blunt or acute, serrate to unequally 
cut-serrate ; inflorescence varying from a short terminal subcorym- 
bose cluster of a few flowers to a loose and elongated leafy raceme; 
pedicels slender, rather densely pubescent, unarmed or sparsely 
slender-setulose, occasionally with an obscure glandular hair; 
calyx lobes thinly to rather densely subappressed-pubescent, 
non-giandular and unarmed; petals oblong to obovate-oblong, 
often small but becoming lo mm. long, sometimes pinkish tinged. 

Bank at Reed Pond, June i8, 1910, just in flower: season’s 
shoots erect, 7 dm. high; flowering stems prostrate and long- 
trailing; leaves firm and deep green, shining above; inflorescence 
an elongated leafy raceme. 

This seems to be an exceedingly variable cross. Certain speci- 
mens collected on Long Island are scarcely to be distinguished 
from examples of R. vermontamis Bid., although other specimens 
distributed as R. vermontamis are clearly different and probably 
represent hybrids of R. kispidtis with R. canade^tsis. 

*^Rubus EnsleniiXhispidus. 

Low, 3-6 dm. high, erect, often recurving above, or the flower- 
ing stems sometimes declined, or even prostrate and trailing, 
usually unbran died; stems slender, terete or slightly angled, 
greenish to brownish purple; prickles weak and bristieform, short, 
1-3 mm. long, numerous or few or sometimes almost wanting, 
straight and erect or slightly decurved; primary leaves 3-foliolate 
or 5-foliolate, on slender, ascending, loosely pubescent and weakly 
armed petioles 4-6 cm. long, light green and thinly appressed- 
pubescent to glabrate on the upper surface, paler beneath and 
minutely subappressed soft-pubescent, at least on the veins; 
leaflets elliptic-obovate to narrowly obovate-oblong, or the pairs 
oblanceolate, narrowed or contracted to the acuminate or tapering 
apex, gradually narrowed towards the mostly entire base, rather 
finely serrate above or denticulate-serrate or sometimes incised ; 
the odd leaflet mostly 5-7 cm, long, i. 5-3.5 cm. wide, on a petiolule 

5- 10 cm, long; flowering brandilets numerous, slender, mostly 

6- 12 cm. long, pubescent, unarmed, their trifoliolate leaves rather 
small and short-petioled, often spreading, the leaflets elliptic 
to obovate-oblong and more or less rhombic, acute or acuminate 

' at' the apex,' mostly narrowed towards the, base, serrate or somewhat., 
,cut-serrate,'. varying to, ,,€uneate,;;and',somew,h,at :creEate-d,entate ; 
inflorescence a short pubescent raceme of close, slender, finally 
widely spreading pediGels, subtended by greenish br^^ or the 
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lower by uiiifoHate or trifoliolate leaves; pedicels and calyx 
siibtomentiilose, either unarmed or sparsely setulosCj usually 
bearing short gland-tipped hairs; calyx lobes ovate, greeii-apicu- 
late; flowers rather small, the petals narrowly oblong to obovate, 
0.75--1.25 cm. long; fruit subglobose, 1-1.5 cm. long and wide, 
drupelets large, becoming 5 mm. in diameter, red or tardily black, 
but quite edible while red. 

A very local plant of low grounds on Long Island, beginning 
to flower in the first and second weeks of June, the fruit 
ripening about the middle of August. On Nantucket a single 
plant was collected in sandy low ground below the '‘Cliff,” bearing 
unripe fruit on August 4, 1906. This, while closely similar to 
Long Island specimens, differs in its smaller primary leaves with 
shorter more abruptly acuminate and more coarsely dentate- 
serrate leaflets, the leaflets of the flowering stems cuneate-obovate 
and crenate. 

In habit and character this blackberry stands out rather 
notably from any other known to me. Its distinctive appearance 
might seem to give it standing as a valid species, but so it is 
with many another blackberry hybrid; and the very local occur- 
rence of this plant on Long Island and the discovery of only a 
solitary individual on Nantucket would scarcely lend support 
to an3^ other view than that it is of hybrid origin. Even so I am 
not at all assured that its parents have been correctly surmised. 
Actually the plant seems to bear more the suggestion of Rubus 
nigricans than of either of. the species suggested as its, progenitors, 
3"et I have never found it in association with this species as I have 
with the others, and, furthermore, there seems to be no unknown 
cross of Rubtis nigricafis to wTich it might be referred, unless some 
one of these crosses has been misinterpreted. 

Rubus FLAGELLARIS X HISPIDUS. 

Prostrate and long- trailing or the new shoots ascending, often 
widely branched and rooting at the tips; stems slender, terete, 
becoming purplish or bright purple, armed with scattered or 
numerous, very slender, straight, and 'erect or slightly retrorse 
bristles, which are occasionally, intermixed with gland-tipped hains; 
tow^ards the base of the stem and sometimes pass into short 
decurved prickles on the older stems and branches ; primary leaves 
3-folioIate or 5-foliolate on slender glabrate petioles 4-9 cm. long, 
naked or armed writh acicular, retrorse prickles ; leaves firm and 
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membranous, dull green and sparsely subappressed-hirsiitulous 
on the upper surface, paler beneath and glabrous or obscurely 
pubescent along the veins, the primary veins few with broad inter- 
spaces; leaflets broad, 3"6.5 cm. wide, 4-6 cm. long, the odd one 
often wider than long, abruptly contracted to a short, often 
curved acumination, broadly rounded or siibcordate at the base; 
middle pair of leaflets similar but inequilateral, all more or less 
distinctly crenatedobed, the lobes dentate with erect, uneven, 
acuminate teeth; flowering branchiets slender, 5-15 cm. long, 
glabrous, unarmed or sometimes sparingly setulose, often leafy 
towards the base and in the inflorescence and having an elongated 
naked interval, leaves trifolioiate, on slender, glabrous or thinly 
pubescent petioles 2-4 cm. long, usually w'eakly setulose; leaflets 
on the flowering branches often purple, small, mostly ovate or 
obovate and rhombic, the odd one often cuneate, on a very slender 
stalk 5"-io mm. long, firm and membranous, narrowly cleft into 
numerous close, acutely denticulate lobes, or even subpalmatisect, 
the margins often crisped; inflorescence a loose subcorymbose 
raceme of slender-pediceled flowers, the lower subtended by one 
or more trifolioiate leaves, and one or all of the others by small 
unifoliate leaves; pedicels very slender, 1-4 mm. or even 6 mm. 
long, glabrous or obscurely puberulent, unarmed or bearing weak 
purplish bristles and often also minute, scattered, sessile or short- 
stalked, purplish glands; calyx lobes glabrous to puberulent, 
canescent-tomentuiose wdthin, usually caudate or with foHaceous 
termination; flowers often small; petals oblong, o.75"~i.5 cm. 
long; fruit apparently rather small and seedy. 

In open sandy places, sometimes in pure white sand. South 
of the town, June 10, 1909, not yet in bloom; Cxibbs' Pond, June 18, 
1908, just in flower; Quidnet, June 20, 1910, just in flower; Beech- 
wood farm, June 26, 1910, just in flower; Gibbs’ Pond, August 7, 
1906, ripe iruit. ' 

A very distinct appearing blackberry and perhaps exclusively 
a Nantucket plant. I have seen nothing like it from anywhere else. 
While some of its phases' seem to' point to' close relationship with; 
Riibus flagellaris, suggestions oi Rubiis hispidns are not to be over- 
looked, and I have found the three plants growing together. It 
is therefore here proposed as a hybrid, but I am even less satisfied 
than in certain other cases as to its parentage or even that it may 
not be"'a'valid: species.y, ,,, 

*''RuBUS:''BaILEYANU$XP'ROCUMBENS:;'.. ■ 

R procumbens var. roribaccus Bailey. 
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R. rorIbaLCi:s Rydb. 

This plant, as I understand it, although subject to much vai ia- 
tioii, is stouter and more copiously armed througiioiit than 
either R. BaileyanHS or R. procumbens, and has ascending eaily 
shoots which become long-trailing and much branched. It is 
further and especialh’ characterized by 5-foiiolate primary leaves ^ 
on strongly armed petioles, with large, coarsely and acutely doubly 
dentate or incised, thinly pubescent leaflets; the terminal one 
ver\'' Inroad, even broader than long and sometimes 9 cm. wide; 
the middle pair often on slender petiolules 5-10 mm. long; the in- 
florescence is a loose cor^mibiform raceme of 3~7 flowers, on elon- 
gated and erect pedicels becoming 6-8 cm. long; the pedicels are 
often copiously armed, frequently invested with gland-tipped 
hairs, and subtended b}'" very large unifoliate often lobed leaves; 
the flowers are smaller than in R. Baileyajtus, with narrower petals, 
the sepals often setulose and foliaceous. 

Met with at only two stations on Nantucket: dry sloping field 
southwest of Millbrook Swamp, June 9, 1908, not yet in flower, 
and along the railroad about the second mile, June 23, 1910, passing 
out of bloom. In specimens from both of these stations the 
inflorescence is less conspicuously leafy than certain forms col- 
lected on Long Island, in which the unifoliate leaves are some- 
times 6-8.5 cm. broad. 

Rubus EnsleniiXprocumbens. 

R. geopJiilus Bid., in part. 

Prostrate and long-trailing, often with elongated branches, the 
new, shoots sometimes' ascending-; stems slender, terete, .soft, 
W’-eakiy armed with very small scattered prickles or almost un- 
armed* prickles very short, rather broad-based, mostly retrorse or' 
decurved; primary leaves 5-foliolate or some 3-foliolate, on slender, 
thinly' pubescent, sparsely armed petioles 3-5 -cm. long; .leaflets 
rather thin, dark green and sparsely appressed-pubescent .on the 
upper surface, paler and minutely subappressed-piibescent to 
.glabrate beneath, acutely serrate to dentate-serrate, often with 
irregularly cut teeth; odd leaflet rhombic-ovate to ovate-oblong, 
rounded or siibc-ordate to .subcuneate at base, on a stalk o.5,-2 cm. 
long,., attenuate or acuminate at. apex,, sometimes' cle-ft below to'; 
forni -tw^o basal lobes, or not 'seldom' parted.' .bilaterally ' into ,a dis- 
tinct: pair of accessory. leaflets, ma-king 'the leaf quasi-pinnate and'. 
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7-folioIate ; middle pair of leaflets mostly narrowed and entire 
towards the base, often rhombic-lanceolate and subfalcateh--'^ at- 
tenuate; basal leaflets narrowly oblong, often, much defiexed; 
flowering branchlets often numerous, or clustered, tliinl}- spreading- 
pubescent, unarmed or with a few small prickles, their leaflets 
oblong to narrowly lanceolate-attenuate, openly dentate with 
rather coarse acute teeth to appressed -serrate; inflorescence a iew- 
fiowered corymbose raceme, either short and terminal or the flowers 
descending in the axils of the trifoliolate leaves, commonly bracted 
with one or two oblong or lanceolate unifoliate leaves; pedicels 
very slender, erectly ascending, mostly 2-6 cm. long, loosely 
pubescent, unarmed or wflth a few minute prickles; calyx lobes 
ovate-oblong, herbaceous-apiculate to short-caudate, often softly 
appressed-pubescent; flowers medium-sized; petals narrowly 
oblong to obovate-oblong, 1-2 cm. long; fruit ovoid or subglo- 
bose, of medium size, the drupelets sparsely pilose. 

Frequent about patches of low thickety growth in dry open 
places. First flowers June 7, 1908, June 9, 1909; last flowers June 
26, 1910. 

^^‘RuBUS FLxXGELLARISXPROCUMBENS. 

Prostrate and long-trailing; stems branching towai'ds the end 
and I'ooting at the tip, rather coarse, soft, greenish and subherba- 
ceous, terete, in great part unarmed but here and there bearing 
scattered, very short, broad-based and decurved, rather blunt 
prickles; primary leaves large, trifoliolate, on glabrate or thinly 
pubescent petioles, which are 5-7 cm. long and armed with scat- 
tered decurved prickles; leaflets very broad, becoming 8 cm. wide 
and 8-10 cm. long, the odd one orbicular or orbicular-obovate, 
rounded or abruptly narrowed to the base, short-acuminate at the 
apex, on a petiolule 2-3 cm. long; lateral leaflets mostly cuneate- 
obovate, often inequilateral and somewhat lobed on the lower 
margin, subsessile or on short petioliiles; leaflets all coarsely and 
acutely dentate or irregularly cuNdentate, the teeth fewer and 
passing into appressed serratures towards the entire base; upper 
surface hispidulous, the lower surface minutely pubescent; flower- 
ing branchlets often clustered, 10-20 cm. long, green and herba- 
ceoiis, striate, glabrate or puberulent, unarmed; inflorescence an 
irregular , long-pediceled,, racemose ■cyme; peduncles ' often ■ rather, 
stout and clavate above, puberulent, unarmed, the lower axillary 
from trifoliolate leaves, the upper often subtended by one or more 
unifoliate Bracts ; leaflets of the flowering branchlets mostly 
cuneate-obovate and deeply and irregularly serrate-dentate or 
laciniate ; calyx lobes somewhat villous-pubesGent , slender-caudate ; 
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fruit insipid or subacid, large, broader than long, becoming 14 mni. 
wide: drupelets very large, up to 8 mm. in diameter, bearing scat- 
tered pilose hairs. 

A single specimen only of this plant wms met with, trailing along 
the border of a low thicket in Millbrook Swamp, August 9, 1906. 
It has pro'\-ed to be a particularly perplexing plant. The very 
large, rounded, and coarsely dentate leaflets of its strictly trifolio- 
late leaves, coarse siibherbaceous and nearly unarmed stem, 
clustered leafy branchlets, stiff elongated pedicels, and large 
drupelets give it signal distinction. It can scarcely be doubted 
that it is a hybrid, and unless it be a compound hybrid, I am at a 
loss where else to place it than under the parentage here suggested. 
If a compound hybrid, some involvement with R. Baileyanus or 
R. Enslenii might be suspected. 

**'' Rubus Baileyanus XEnslenii. 

R, geophilns Bid., in part. 

Ascending, or prostrate and long-trailing, mostly iinbranched; 
stems terete, slender, flexiious, varying from soft and siibherbaceous 
and nearly unarmed to more woody with rather numerous prickles; 
prickles small, straight and more or less retrorse to rather broad- 
based and decurved ; primary leaves in full development 5-foliolate, 
on loosely villous-pubescent to glabrate petioles 5-10 cm. long, 
which are spcirsely and weakly or sometimes more strongly armed ; 
leaflets bearing scattered, loosely appressed hairs on the upper 
surface, thinly short-pubescent .'beneath, coarsely and acutely 
doubly dentate or dentate-lobed to somewhat crenately doubly 
dentate ; the odd one ovate-orbicular, with rounded or subcordate 
base, to rhombic-ovate, acurainate to ianceolate-attenuate, its 
stalk i. 5-"4 long; the lateral leaflets often on short petiolules 
and, on trifoliolate leaves, usually cleft to form a basal lobe; 
leaves of the flowering branches on slender petioles mostly 2.5 cm. 
long, their leaflets ovate to rhombic-oblong, rarely orbicular, 
variously dentate-lobed ; unifoliate- leaves Vcoarsely dentate' or 
incised, often 3-lobed, . not .rarely cordate, sometimes .4-5 cm. ■ 
.broad; inflorescence a short ■ racemose corymb of 3-5 flowers' on ' 
elongated , slender .pedicels; often also solitary, flowers from the ','' 
lower , axils; pedicels"' subtended ' by ., conspicuous' unifoliate or' 
trifoliolate,. leaves,' the., two terminal pedicels arising, from' the 
axil of ' a : single ,|,ea',f,,"all erect, 3-10, cm., 'long., loosely,, or thinly" '', 
vilioiis-pubescent, naked or bearing minute scattered prickles 
and frequently , "Short gland-tipped" 'hairs, which sometimes extend 
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into the base of the calyx lobes; calyx lobes rather broad, often 
with subfoliaceous termination, densely to obscurely subappressed- 
pubescent; petals oblong to obovate-oblong, mostly i.5'-2 cm. long, 
young fruit often densely pilose. 

Frequent or common on Nantucket in dry or sandy open 
places or in partial shade. First flowers June 4, 1909, June 7, 
1908; still in full flower June 26, 1910. 

I have referred here a considerable series of specimens from 
Nantucket and Long Island, which, although variably intermediate 
between R. Bailey anus and R. Enslenii possess in general a certain 
recognizable individuality. Certain examples, however, appear 
to be rather arbitrarily separable from R. Baileyanus, while others 
present a similar problem of close relationship to R, Enslenii. In 
general the plant is stouter than R. Enslenii, with much broader, 
more irregularly dentate or lobed leaves and more numerous 
flowers. As compared with R. Baileyanus it is more herbaceous 
and less prickly, with more coarsely and acutely dentate, often 
thicker leaves, and weaker pedicels often wholly unarmed. 

If, as I have inferred, R. roribaccus is a hybrid oi R. Baileyanus 
and R. procumbens, the plant here considered would seem to 
answer with the appropriate differences from R. roribaccus that 
might be expected to result if R. procumbens as a 

parent by R. Enslenii. 

*Rubus EnsleniiXflagellaris. 

Low-ascending or prostrate, finally trailing, sparingly branched, 
sometimes rooting at the tip; stems very slender, subterete, un- 
evenly and often very sparsely armed with short, weak, decurved 
or retrorse prickles; primary leaves 3-foliolate, on slender, thinly 
pilose or glabrate petioles, 2-4.5 cm, long; leaflets thin, rather small, 
4-6 cm. long, 3-5 cm. wide, mostly obovate, short-*acuminate at 
the apex, more or less cuneate at the base ; the lateral pair ine- 
quilateral, often rhombic and lobed on the lower margin, subsessiie; 
the odd leaflet on a stalk 0.5-2 cm. long; all thinly pilose-liirsu- 
tulous on the upper surface, pubescent to glabrate beneath, on 
both surfaces bearing minute glands and often subviscid to the 
touch, irregularly dentate or serrate-dentate with abruptly sharp- 
acuminate teeth, and often obscurely crenate-lobed ; leaflets 
of the flowering branches sometimes incised; flowering branch- 
lets rather short, 3-12 dm., long, loosely villous-pubescent, 
unarmed or bearing some minute prickles; inflorescence a 1-7- 
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iiOY\-ered, sliort, sleiider-pediceled racemose corymb, often naked, 
but sometimes bracted below with mii foliate leaves; pedicels 
erect or ascending, \'ery slender, minutely rilloiis-ptibesceiit and 
usually bearing some minute prickles: calyx pubescent exteriially, 
wliiteiied-tomeiitulose within, the lobes oblong to lanceolate- 
oblong, apiciilate or with a short linear acumi nation ; flowers of 
mediuni size or rather small; fruit otmid -oblong, becoming rather 
large, 2 cm. long bt’ 1.5 cm. thick, rather large-seeded and siibacid, 
the carpels glabrous or nearly so. 

frequent in dry open ground or in pine groves. First flowers 
June 7, i()oS, June 10, 1909; still some flowers June 22. 1910; 
ripe fruit August 7, 1906. 

A plant not less perplexing than others of its immediate group, 
in some of its forms approaching very near to R. Enslenii, in other 
forms shotving near relationship to R. flagellaris , From the former 
it differs in its larger size and often stronger and more numerous 
prickles, shorter petioles, broader, more cuneate and more abruptly 
acuminate leaflets, often subviscid to the touch, and more numerous 
smaller flowers in subcorymbose racemes. It is a smaller and more 
pubescent plant than R. fl a gellar is ^ \xith weaker prickles, thinner, 
more coarselc- and acutely cut, and more cuneate iea'flets,^, less,, 
leafy ,racemose inflorescence of very slende,r-pediceied flowers, 
the carpels glabrous or with an occasional pilose hair. 

Rubus BaileyanusXflagellaris. 

xAt first ascending, finall^^ long- trailing and rooting at the tip; 
shoots obscurely angled, becoming' subterete, often so,mewhat' 
branched,, armed, often very unevenly 'So, 'with rather numerous 
short, sharp, retrorse or decurved, weak prickles; primary lea'ves 
3-folioiate, or the later ones 'occasionally 5-folioiate, on: thinly 
pubescent or glabrate petioles 4-6 cm. long, which a,re' armed like" 
the s'tem ;' jeaflets rather dull green, paler beneath, often strongly, 
purplish tinged, 'thinly appressed-pubescent„on the upper surface, ■ 
softly ^ short-pubescent to glabrate beneath, acutely, and, often, 
very irreg'ularly serrate-dentate .or ' cut-den,tate ' and somewhat 
creiiate-lobed ; the odd’", leaflet ovate '.to ,obovate-suborbicular, 
rouncied or subcordate to som'ewhat cuneate at the base, acute or' 
acuiiilnate at the apex, mostly 5"~7 nni. long by c.m. wide,' on 
petiolules '' 1-2 cm:, io.ng; , lateral leaflets subsessile to ■ distinctly, 
stalked, mostly rhombic-ovate " to ovate-oblong and inequilateral, 
with "a broad basal lobe; flowering, branclilets .slender, ■6-20 cm.' 
.long, pubescent.or glabrate, unarmed or with so,m,e. minute scattered 
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prickles; trifoliolate leaves often subtending iong-pediceled axillary 
flowers and succeeded above by one or more conspicuous iinifoli- 
ate leaves; leaflets commonly broad and rather coarsely and ir- 
regularly dentate or dentate-serrate; inflorescence cymose-race- 
mose: flowers mostly 3-6, on slender erect pedicels 2-8 cm. in 
length; pedicels loosely pubescent, either unarmed or setulose 
even on the same plant, often, bearing minute scattered, sessile 
or even stipitate glands; calyx lobes broad, usually merely apicu- 
iate, glabrate to tomentulose on the outer surface, cottony-pubes- 
cent wflthin; flowers often large, spreading 3-5 cm.; petals mostly 
broadly oblong; young fruit arachnoid-pubescent. 

Frequent in open sandy ground. First flowers June 5, 1910, 
June 9, 1909, June ii, 1908; mostly out of bloom June 20, 1908. 

The plants assembled under this head are a variable serieS; 
which agree in showing characters of both the assigned parents. 
Their actual origin is, of course, exceedingly problematical, especi- 
ally since certain specimens suggest beside the imputed parents 
others of the associated and closely related species. It would 
appear, however, in reviewing the allied crosses, that all other 
possible hybrids in the group are better accounted for by other 
plants herein described. The intricacy of the entire problem, 
which is illustrated no more definitely in this case than in others, 
well shows the obscurity which must continue to invest it in the 
absence of that exact knowledge which experimental cross 
breeding alone can supply. 




Upon assimilation of atmospheric nitrogen by fungi 

L. H. Pennington 

For several years the writer has been interested in the question 
of assimilation of atmospheric nitrogen by fungi. Experimental 
work was begun in 1907 upon Fusariuni Zeae^ at the suggestion 
of Professor J. B. Pollock, of the University of Michigan, to whom 
the wi'iter is indebted for many timely suggestions and criticisms. 

The fungus was cultivated in several kinds of organic and 
synthetic media with dextrose, cane sugar, glycerine, or potassium 
tartrate as the source of carbon. In ail cases the fungus made a 
good growth when nitrogen was supplied in the form of a nitrate; 
if very small amounts of nitrogen were supplied, the growth was 
proportional to the amount of nitrogen ; if no nitrogen was supplied 
there was no growth beyond the mere germination of the spore. 
In no instance did the most cai'eful chemical analysis of the fungus 
felt and the medium in which it grew, show any increase in the 
amount of fixed or combined nitrogen. 

These experiments led to similar experimental work with other 
species of fungi to determine whether any of them have the power to 
assimilate or fix atmospheric nitrogen, and to ascertain, if possible, 
why so many contradictory results have been obtained by different 
investigators. For example, Berthelot,^ Puriewitsch,® Saida, 
FroehIich,‘V and Latham® have reported positive results with 
Aspergillus niger, while Czapek,^ Koch,® and WinogradskP give 
negative results for the same fungus. 

Thus far, two species oi FemciUmmpAspergiUus niger, an 
AUernaria,..md two species of Fusarium hsive been tried by the 
methods reported by Ternetz^^ and FroeHch,® After the appear- 
ance of Latham's® work, in which she* reported a very large 
increase in the amount of combined nitrogen in some cultures of 
Aspergillus niger, which had been supplied with large amounts of 
ammonium nitrate, a special series of, experiments was tried with 
this fungus in a medium containing a large amount of ammonium 
nitrate. 
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111 general, the method has been to grow pure cultures of the 
fungus !.n, 100 c.c. of the solution in one-liter flasks. These fkisks 
were arranged in a series with wash bottles of sulfuric acid and 
potassium hydroxid and connected by tubes through their rubber 
stoppers in such a way that air, freed from all combined nitrogen 
in the form of ammonia and oxids of nitrogen, could be drawn 
through the flasks by means of a filter pump. Controls were 
always used, some consisting of loo c.c. of the medium without 
the fungus, others of cultures of the fungus in the medium to 
which enough combined nitrogen had been added to insure a 
good growth of the fungus. At the conclusion of the growing 
period chemical analyses were made of the cultures and controls 
to determine the mount of combined nitrogen in each. 

In the chemical analyses different modifications of the Kjeldahl 
method were used. If it was certain that no nitrate, was present, 
Gunning’s modification was found to be the most satisfactory; 
if nitrates ivere present, the Gunning-Jodlbauer modification was 
used. When very small quantities of nitrogen were to be deter- 
mined, as in the culture media in which no combined nitrogen 
has been put or in a very small fungus felt, the digestion was 
carried out in the usual way, made alkaline, then distilled and the 
distillate caught in a volumetric flask containing a small amount 
of dilute hydrochloric acid. The amount of ammonia was then 
determined by the coiorometric method in which Nessler’.s reagent 
and Nessler’s comparison tubes were used. When the amount of 
nitrogen was about 0.5 milligram or less, this method was found 
to be more satisfactory than the ordinary method by titration. 
There is also no danger of error by the carrying over of small 
amounts of the fixed alkali, during the distillation, for they would 
make little if any difference in the color. 

In all cultures in which dextrose was used there was some 
growth. In the "first series the titration method was used and the 
total nitrogen content of the several flasks was found to be 0.44-™ 
0.62 milligram. A blank with one gram of dextrose gave 0.42 
milligram of nitrogen. In the next series, the coiorometric method 
was used and all analyses of blanks and cultures in which cane 
sugar, glycerine, and potassium tartrate were used gave amounts 
of nitrogen between 0.30 and 0.37 milligram. At the same time 
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analyses of blanks and cultures in which dextrose was used gave 
amounts of nitrogen between 0.44 and 0.47 milligram. From 
these results it is evident that although the dextrose contained a 
very small quantity of combined nitrogen to begin with, no nitro- 
gen was assimilated or fixed in any of the cultures. 

In the next series of experiments, cultures of two species of 
Penicilliumy Aspergillus niger^ an Alternaria, and another species 
of Fusarmm were tried with dextrose (a new stock). In all the 
flasks there was a little growth. The analyses, again by the coloro- 
metric method, gave amounts of nitrogen between 0.53 and 0.60 
milligram, with but a single exception. One culture of one Peni- 
cillium gave 0.88 milligram of nitrogen. Since, however, the 
growth of mycelium was no greater in this culture than in the others 
it was thought that the excess of nitrogen may have come from 
something which might have dropped into the flask during the 
preparation of the cultures or in the analysis. 

In the experiments with. Aspergillus (Slerigmalocystis) niger in 
which Latham's method was foilow'‘ed, the following results were 
obtained: A thick felt of fungus hyphae was formed in each ex- 
perimental flask during the six-day growing period. Each fungus 
felt was carefully filtered, dried, weighed, and analyzed for its 
nitrogen content. The filtrate was also analyzed for its nitrogen. 
The total nitrogen content for three cultures was 155.8, 154.5, and 
1 53. 1 milligrams, respectively (average 154.5 milligrams), and for 
three control flasks 156.1, 154.4, 15 1.3 milligrams, respectively 

(average 153.6 milligrams). The individual dififerences were 
probably due in part to the fact that the culture medium was 
measured out in an ordinary graduated cylinder. To test the 
efficiency of the method of analysis, a sample of ammonium nitrate 
was carefully weighed and analyzed. The computed amount of 
nitrogen which it should have contained was 177.92 milligrams; 
the analysis gave 176.9 milligrams. This was considered very 
close in view of the fact that ammonium nitrate is deliquescent. 

Although these results are in harmony with the generally 
accepted notion that fungi do not have the ability to assimilate 
atmospheric nitrogen, the persistency with which reports of nitro- 
gen assimilation by fungi appear demands attention and explana- 
tion. There are at least two very probable reasons for the positive 
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results that have been reported by different investigators. The 
first is the old and often repeated one of experimental error. This 
reason or objection may properly be given, for it is a well known 
fact that the determination of nitrogen by the Kjeldahl method 
presents many difficiilties even to those who are more or less 
expert in making such analyses. This statement will be borne 
out by an examination of the reviews and reports of controversies 
among agricultural chemists over nitrogen determinations. One 
instance may be cited. Barral reports that new block tin con- 
densers were found to absorb considerable ammonia so that accu- 
rate results could be obtained only after they had been in use a 
certain length of time. Such a source of error might cause a whole 
series of controls to show on analysis a smaller amount of nitrogen 
than a like series of experimental cultures. When the analyses of 
six similar cultures in 50 c.c. of culture medium give amounts of 
nitrogen varying from a loss of 44.9 milligrams in one flask to 
a gain of 193.6 milligrams in another, it is not safe to assume that 
free nitrogen has been fixed even although the average for the six 
cultures may be higher than the average nitrogen content for six 
controls. The results for the individual cultures should be more 
nearly uniform or there should be a reasonable explanation for the 
great differences in the nitrogen content of the different flasks* 
The objection on the ground of experimental error has added weight 
when we consider that many of these experiments have been carried 
out by persons who are amateurs in chemical analysis. 

The second reason, which does not seem to have been advanced 
as yet, is suggested by -work such as has been done with PenicilUum 
by Thom.^^ It is very possible that there are some strains or 
varieties of fungi which have the ability to use nitrogen while 
many other very similar strains do not have that ability. Different 
species may have been confused and used under the same name by 
different writers- Lbidoubtedly several species have been used 
under the name of PenidUkim glaucuni, and the same may be true 
with regard to other species of fungi. With the view of obtaining 
more definite data upon this problem, experiments are now under 
way in our laboratory to obtain as many as possible distinct 
strains of fungi by cultural methods and to test them as to their 
ability , to use; free' nitrogen. ' 
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Two new species of Opuntia 

Bernard Mackensen 

From the writer's studies of Texas cacti, extending over several 
years, he has been able to ascertain that there are still a number 
of undescribed species and varieties among the numerous Texas 
representatives of that interesting family. It may seem strange 
that a field so often tramped over by botanical collectors should 
still yield a number of new though comparatively common forms, 
especially when these belong largely to the conspicuous opuntias. 
The explanation of this fact is suggested by the writer’s own expe- 
rience in recognizing and differentiating new species and varieties. 
It was only after keeping the native opuntias, growing all about 
him, under critical observation for one or more years, and making 
careful notes, that the writer had revealed to him the presence of 
undescribed forms. In one case it was not until the maturing of 
the fruit, which is very characteristic, that the writer was able to 
make out a clear case of a new species. The transient collector 
would probably have confounded this with some other species, 
unless he had perchance visited the locality while the plants w’’ere 
in fruit. 

Among the new forms mentioned are two w^hich the writer has 
characterized as follows: 

Opuntia leptocarpa sp. nov. 

Plants with somewhat fleshy, terete, or sometimes thick- 
tuberous, roots: stems mostly ascending, rarely 5 dm, high; joints 
thin, obovate to oval and elliptic, somewhat glaucous w^hile young, 
deep green when older, or pater in age, mostly i to 2 dm. but some- 
times 2.5 dm. long, with subulate leaves 5 to 8 (or sometimes 10) 
mm. ixi length: areoles remote, rather small, filled with reddish 
brown bristles and pale wool when young, the bristles i to 7 mm. 
long and growing dirty brown with age, the lower areoles usually 
naked, the upper bearing i to 4 or sometimes 5 unequal spines, or 
on some joints mostly spineless; spines whitish, light brown, 
or mottled, slender, i to 3 cm. long or sometimes longer, flattened 
or nearly terete, twisted, spreading, or sometimes the lewdest spine 
of an areole much reflexed: flowers yellow with a pale reddish 
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brown (or sometimes darker) center, about 7 cm. broad and 8 to 
10 cm. long; petals 4 cm. long, obovate, with a large cusp; stigma 
white, 6 - to 8-lobed, about equaling the stamens: fruit elongated 
(2.5 to 3.5 cm. thick, 5 to 9 cm. long, or sometimes longer), consist- 
ing of an elliptic body, with a narrow (often funnelform) umbilicus 
and a more or less stipiform base, which is sometimes equal in 
length to the body but usually shorter, the fruit in ripening be- 
coming purplish throughout and finally crimson externally, the 
base becoming colored tardily, the taste nauseous: seeds subor- 
biciiiar, nearly or fully 4 mm. in diameter, when dry gray with a 
birff margin. 

The plant blooms in April and May and produces an abun- 
dance of fruit, which ripens in August and September. The fruit 
is sometimes proliferous. 

This species is intermediate between the groups represented by 
Opuntia macrorhha and 0 . Lindheimeri^ respectively. It differs 
from both in a large proportion of the points covered by the descrip- 
tion, so that it is necessary to consider it a distinct species. The 
slenderness of the fruit is very characteristic, hence the specific 
name. , 

The description was drawn from plants growing in their native 
habitat at San Antonio, Texas, and here, too, the type material 
was collected in 1910. The type is no, 6i82g2ln the U. S. National 
Herbarium. 

Opuntia Roseana sp. nov. 

Plants with somewhat fleshy terete and thick-tuberous roots : 
stems commonly several, mostly erect or ascending, sometimes 
attaining a height of 3 dm., often consisting of an unbranched 
row of joints; joints mostly relatively thick, obovate to orbicular, 
4 to 13 cm. long, often with a shriveled appearance; leaves stout, 
2 to 3 mm. broad at base, 4 to 7 mm. long; areoles (often on a de- 
cided prominence) filled with pale yellow or whitish bristles i to 
6 mm. long, only the areoles about the margin of the upper half 
of the joint armed, or often the entire joint spineless; spines usually 
white, some joints with a few amber or brownish ones, slender, 
very short to 2.5 cm. Iong (or in rare cases 3 to 5 cm. long and very 
slender), twisted, nearly terete, i to 2 or sometimes 3 to an areole, 
the lower one often reflexed, the others usually erect or spreading: 
flowers pale yellow with a claret center, about 6 cm. broad and 
long; stigma white, 5- or:6-Iobed,' equaling the stamens:, fruit 
obovate-oblGiig to elliptic-oblong, often narrowly so, 1.5 to 2 cm. 
wide, 3.5, to.' 4.5. cm. long, . with a era teriform' umbilicus, a dull 
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pink to rose purple outer layer, and a nearly colorless, pleasant” 
tasted pulp: seeds suborbicular, relatively thick (4 mm. long, 2.5 
mm. thick), dirty yellow, with grayish areas on the flat sides, the 
margin thin and whitish at the raphe. 

Flowering in May, the fruit ripening in August and September 
and not proliferous. 

The flowers and fruit of this species show a close relationship 
to Opuntia macrorhiza, but the decided differences in habit, spines, 
and bristles, and the numerous minor differences, are sufficient 
justification for regarding it as a distinct species. 

The description was drawn from plants growing in their native 
habitat at Kerrville, Texas, in May, 1910. At the same time a 
number of plants were transported to San Antonio, Texas, and 
replanted, and from these the type material was chosen in October 
of the same year. The type is no, 6i82go in the U* S. National 
Herbarium. 

The species is named in honor of Dr. J. N. Rose of the United 
States National Museum. 


San Antonio, Texas. 




Two new species of edible fruits from Mexico 

H. H. Rusby 

Mayepea macrocarpa sp. nov. 

A shrub about a meter high, with elongated, slender branches, 
which droop or partly recline on adjacent shrubbery. Fruiting 
branchlets short, stout, brown; petioles 5-10 mm. long, stout; 
blades 5-10 cm. long, 3-7 cm. broad, oval to obovate, obtuse or 
subrotund at the base and ending in a very slightly produced, 
blunt summit, entire, tomentellate underneath, nearly glabrous 
above, the venation slightly prominent underneath, the principal 
secondaries about 6 or 8 pairs, with smaller intermediate ones; 
fruits mostly about 6 to 12, in short, broad, paniculate cymes, at 
the ends of short stout branchlets borne near the ends of the 
branches; pedicels very short, mostly broader than long; drupes 
olivelike, 2-2.5 cm. long and two thirds as broad, ellipsoidal, 
umbilicate at the base, deep bluish purple, smooth ; stone crusta- 
ceous, slightly silicate, occupying about two thirds of the length 
and diameter of the drupe. 

The single specimen seen bore only mature fruit. 

Limon Mt., near Balsas, Guerrero, Mexico, at an altitude of 
about 1400 m., July 2, 1910. Collected by the author. 

Morus mollis sp. nov. 

A small, spreading, intricately branching tree, resembling 
M. alba j Bhont 4.5 m. high, the trunk nearly 3 dm. in diameter; 
branches elongated, slender, tough; stipules not seen; twigs and 
petioles light reddish brown, puberulent when young; petioles 
7-15 mm. long, nearly terete, stoutish; blades 3-10 cm. long, 2-6 
cm. broad, ovate, equilateral, rounded at the base, abruptly con- 
tracted at the summit into an acutely tapering point; margin en» 
tire; venation pinnate, prominent on the lower surface, the secon- 
daries about 10-12 on a side, strongly interarching close to the 
margin and connected by the tertiaries ; both surfaces tomentellate, 
the lower one more so ; aments (only pistillate seen) solitary in the 
axils, the recurved peduncles rather slender and about half as long 
as the aments. Immature fruits broader than long, when mature 
rather longer than broad, 1-3 cm. long, pale pinkish yellow, having 
the appearance of a raspberry, soft and juicy, of weak flavor and 
only moderately sweet. : 
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Species much resem.bling M. celtidifolia but the leaves 

broader and not at all rough. 

A single specimen seen, bearing ripe fruit. 

Collected in the edge of a gulch near Ciiicatlan, Oaxaca^ 
Mexico, Jul^^ 14, 1910, by the author. 

New York College of Pharmacy, 
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The genera of the fern tribe Vittarieae ! their external morphology, 
venation, and relationships 

Ralph Curtiss Benedict 
(with plates 2-8) 

The fern tribe Vittarieae comprises upwards of one hundred 
species of simple-leaved tropical epiphytic ferns divided among 
six genera. The tribe is of particular interest because it includes 
in one of its genem^ Monogramma Schk., two species which in leaf 
and stem structure Stand at the bottom of the scale of vascular 
plants. In these species the leaf is a tiny threadlike structure 
with a single vascular bundle throughout its length. The stem 
has a central strand of xylem a few cells thick. The sporangia 
are borne along one margin in a deep groove. It is hardi>rpossible 
to imagine a simpler type of fern. 

The tribe, however, forms a connected series arranged upon the 
basis of venation pattern, beginning with Monogmmma and ending , 
in the most advanced genera, in a ’well-developed reticulate scheme. 
The species of the intermediate genera furnish all the intermediate 
steps 'between the twO'^ extremes. ; Furthermore, in .the, ontogeny" 
of the more advanced genera the same series of Venation patterns 
is repeated, affording a double chain of evidence by which the 
origin of this reticulate type can be traced. The stele varies from 
a tiny protostele in some of the species of Monogmmma to an 
advanced type of siphonostele in Anetium et al. 

The tribe offers therefore an exceptionally good field for studies 
in comparative morphology and has also added interest due to 
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the fact that the field is almost entirely unworked, except from a 
purely descriptiA~e standpoint. Luerssen has described the spor- 
angia! groove in the genus Vittaria; Mettenius has figured a leaf 
section of a species of the same genus; E. C. Jeffrey, and E. G. 
Britton and A. Taylor have described and figured the leaf and 
stem structures of single species, also of Vittaria. Goebel has 
described the gametophytes of species in several of the genera and 
E. G. Britton and A. Taylor described the same stage in another 
species. There is, however, no occasion for considering these 
scattered papers except as of interest in connection with the 
detailed study. 

The present paper deals almost entirely with the comparative 
external morphology and venation of the genera and the probable 
relationships indicated by these characters. The data needed in 
this connection, as well as for the internal morphology on which it 
is intended to publish later, were obtained in the course of a taxo- 
nomic stud}^ of the species. The taxonomic problem is in many 
respects the most difficult of all, as the species are often very 
similar externally and require microscopic study, as in Isoetes. 
The species groups will be revised from time to time as soon as 
sufficiently understood. Many of the necessary data for such 
revisions are now at hand. 

The material studied has been almost entirely in the form of ' 
dried herbarium specimens. Usually 'it has been pOwSsible to soak' 
these and get fair sections wlum necessary, although in the case 
of poorly dried plants soaking does not produce the desired results. 
The work has been carried on during the last five years at the 
New York Botanical Garden, and mainly with the material in 
the Underwood Fern Herbarium at that place. Besides this 
material I have had also loans from the herbarium of the Botanisk 
Museum at Copenhagen, the Eaton Herbarium at Yale 'University, 
the National Herbarium at Washington, the .herbarium' of the 
Bureau of Science at Manila, and from Dr. E.'B. Copeland’s privcXte ' 
herbarium of Philippine ferns. 'I am-grate,ful to those to whom^ I ' 
owe the privilege of examining the material in these herbaria, to 
Dr. N. 'L. Britton of the New York Botanical Garden, to Mr, Carl' 
.Christensen' of the Botanisk Museum, of Copenhagen, to "Professor,;.; 
A. 'W. Evans'of Yale University>,'to.;Mr. 'W. .R.':„M'axon of, the U. 
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S. National Museum, to Mr. E. D. Merrill of the Bureau of 
Science, at Manila, and to Dr. E. B. Copeland of the College of 
Agriculture of the University of the Philippines. I am also in- 
debted to Dr. H. Christ of Basel for several favors in the wdij 
of loans of material, and to Prince Roland Bonaparte of Paris for 
a specimen and photographs of the type material of Hecistopteris 
Werckleana Christ. 

Opportunity has been had to observe living material of several 
species grown in the conservatory of the New York Botanical 
Garden. Lastly I have had formalin and alcoholic materia! of a 
few species, collected in the field through the kindness of Mr. R. S. 
Williams of the New York Botanical Garden, and of Mr. E. D. 
Merrill and Dr. C. B. Robinson of the Bureau of Science at 
Manila. 

Professor Carlton C. Curtis of Columbia University, and Dr. 
Marshall A. Howe of the New York Botanical Garden have aided 
me by reading manuscript and my thanks are due them for their 
help. 

In the succeeding pages, the matter is presented under the 
following headings : 

I. Tribal characters. 

1 1. Genera. 

III. Ontogenetic stages. 

IV. General considerations. 

Summary.' 

Plates. 

1. TRIBAL CHARACTERS 

(plate 2, etc ) 

.Reference 'has ..already been' made in. a general way,. to so.nie 
; of '..the .tribal, characters of’ the- 'Vittarieae.'' ..'These' must'', now'' be 
.'set':'. down.;.in detail "before- a’ny,'' comparative', study. o'f..".'t'h'e^' genera 
':'.wi.I.'i..' ".'be ..'.'profitable.' It' should' -."'be ..noted.' that. the. tribe;'..,:. is" to be 
'''distinguished from others' by.no '’one'. of' the,' characters alone, .the, 
fpecialized epidermal idiobla^ alone perhaps excepted, but de- 
pends rather for its separation upon the agreement which the 
included species show as regards several characters. 
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Plants comparatively small, essentially epiphytic, i. e., on 
trees, mossy rocks or logs, rarely on the ground, herbaceous, both 
as to stems and leaves, never with any sclerenchymatoiis tissue, 
the mechanical tissue being in the form of collenchyma. 

Stems creeping, covered with clathrate scales. 

Leaves simple, entire {Hecistopteris excepted), the venation 
when divided at all, anastomosing (Hecistopteris excepted) to form 
simple areolae without included veinlets. 

Sporangia borne in lines of indefinite extent along the backs 
of some or all of the veinlets (Al/z-c/w/m. excepted), of forming 
branching series, sometimes anastomosing, superficial in a few 
species but usually immersed in the leaf substance in divStinct 
grooAves, Epidermis usually provided with specialized cells, the 
outer walls of which are veiy greatly thickened. 

These characters, with the exceptions noted, hold true for 
all the species. In habitat the species are all esvsentially alike, 
except that one species, Antrophytmi latijolium^ has been recorded 
by Dr. E, B. Copeland as occurring on the soil. Mr. R. S. 
Williams, who has collected a considerable number of the species, 
in the Philippines and in Central and South America, tells me he 
has often found the plants much wilted in the heat of the day but 
apparently not injured on this account. Some of them, at least, 
may often occur in exposed situations, and are probably essentially 
xerophytic. This may appear in the leaf structure. Thus, in 
Vittaria lineata^ the leaf may have the epidermis reinforced by 
several tiers of thick-walled cells without chiorophyl, presumably 
to aid in conserving the water supply. This, the commonest 
American species of the tribe, occurs in exposed situations, epi- 
phytic usually on palms. 

The herbaceous character is a uniform feature. In Dielks 
treatment of the tribe, as presented in Engier and Praiitl, Die 
Nattirlichen Pflanzenfamilien, several species of an essentially 
woody nature are included, and these in the simplest and most 
tenuous of all the genera, Mofio gramma. These woody plants are 
mostly i^merican ■ species, which Dr. H. Christ has better sepa- 
rated as a distinct genus, following Presl, i. e., Pleuro gramma 
PresL There is ample evidence to show that they are not only 
not to be included in Monogramma^ but that they may not even 
be retained in the tribe Vittarieae. They are hard, tough little 
plants with a strong development of sclerenchyma fibers in the 
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stem and leaves, and as another distinguishing feature, possess a 
dictyostele, a more advanced type of stele than occurs in the most 
specialized of , the true Vittarieae. As a further proof of their 
proper differentiation it may be mentioned that they are con- 
nected through a series of species with Polypodium of the group 
including P. sermlatum and P . margmellunt^ with which they agree 
in stem, scale, and spore characters, not to mention others. 

The clathrate scales are distinctive. (See plate 2, fig. 9-11, 
17.) In these only the internal wails are thickened, the result 
being a latticelike appearance, whence the name ''clathrate.’' 
The superficial walls remain, but so thin and colorless as often 
scarcely to be apparent. In the majority of fern scales, the 
thickening is more even, and the scale usually appears concolorous 
and more or less opaque. 

The outline of the leaves, that is, simple and entire, is to be 
correlated with the venation, which, except in the three or four 
smallest species, is always simply reticulate. The reticulation is 
based in most cases either on the plan of a midvein with uniform 
lateral areolae (plate 2, fig. i, 3), or the midvein may be lacking, 
and then all the veins are uniform (plate 2, fig. 6; plate 6, fig. 
2). Consequently there are no predominating vein branches, and 
therefore no divisions of the leaf. It will be shoAvn later that this 
areolate type of venation is derived from a free dichotomoiisly 
divided type. The only exception to the rule of entire leaves, He- 
cisiopteris, belongs near the bottom of the scale, and may be con- 
sidered to have remained stationary in the dichQtomousIy free- 
veined stage which appears in the ontogeny of Aseveral species of 
which the early stages have been studied. The different venation 
patterns 'above Hecistopteris depend- upon, the presence or absence; 
of a mid vein and the number of rows of areolae. 

The soriation varies with the venation but is essentially of 
one type for all the species biit one, Anetium citrifoliiim, and in 
this the aberrant type is found to have been derived from the 
usual plan. This statement may appear at first sight entirely 
unwarranted, but a survey of the whole tribe will show that the 
sporangia, with the one exception noted, are borne in lines usually 
of considerable but indeterminate extent along series of interlock- 
ing Aminlets. In the simpler, narrowest-leaved genera, the lines 
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are nricessarily unbranched, as in. Mono gramma (plate 3 , fig, 
3 , 8 , ii) and Vittaria (plate 2, fig. 4, 5), but in the genera with 
pliiriseriate areolation the sporangial lines frequently fork, and 
in some species anastomose again. Ananthacorus is exceptional 
with its piuriseriate venation and two simple sporangia! lines, one 
along each margin. A netimn has appeared even more exceptional 
as its sporangia have always been described as occurring in round 
sori and only over the intra-areolar tissue, but, as will be described 
ill connection with the genus, the sporangia are sometimes along 
the veins even in this genus. 

As noted in the tribal description, the sporangia in all but 
a few species are developed in grooves in the leaf tissue. Some- 
times the margins of these grooves are extended to meet and form 
an indusiumlike protection. This is especially well shown in 
species of Mono gramma (plate 3, fig. 2, 7, 9, 15, 16, 17) and 
VUtaria (plate 5, fig. 6, 8, 9). Usually also, there are associated 
with the sporangia, and of coordinate origin, numerous paraphyses 
which develop before the sporangia, and probably serve, as Dr, 
Copeland has suggested, to protect these in their developmental 
stages. The sporangia are superfici;3fl in about ten species, and the 
paraphyses are wanting in about the same number, but only in 
part the same species. 

The differentiated unequally thickened epidermal cells, the 
so-called “spicular” cells (plate 2, fig. 7, 8), are said by Goebel 
to occur only in the Vittarieae. Copeland has recorded their 
absence in a species of Antrophynm, I have not examined the 
species carefully as to their presence, but have noted them fre- 
quently. Goebel, Mettenius, and Luerssen found them present 
in the several species they studied..,. 

IL GENERA 

The species of the Vittarieae seem to fall naturally into seven 
generic groups,. According\ to the -usual taxonomic treatments 
there are only six, but one of these seems better divided into two. 
The characters upon which the genera are to be separated are 
mainly those of venation, but the arrangement of the sporangia 
is also used in the case of three genera. Of the seven genera here 
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recognized, three show very simple venation patterns. Thus, 
Monogrammu has either a single veinlet in the leaf or at most 
one, two, or three divisions of the trace forming as many areolae. 
In llecdstopteris the ve,nation consists of a few free veinlets formed 
by the dichotomy of a single bundle at the base of the leaf. In 
Vittaria the venation consists of a midvein with a single row of 
simple areolae along each side. The number of the areolae in 
each row may be as few as one, or there may be very many, but 
the pattern is always simple. 

In the other four genera, Anetium, Ananthaconis ^ Antrophyum, 
and Polytaenium, as here described, there are always more than 
two rows of areolae across the leaf, so that the name ''pluriseriate” 
may be applied to this type of venation. For want of a better 
term the three genera named in the preceding paragraph may 
be designated the '^simpler genera.'’ 

The generic characters may be briefly contrasted as in the 
following taxonomic key: 


Veins free-forking. 2.^ 

Veins* if more than one, anastomosing to form simple areolae. 

Sporangia in a single marginal or dorsal line. i. 

Sporangia in two or more lines or in small groups. 

Venation consisting of a mid vein with a row of areolae 
along each side. 3. 

Venation of more than two rows of areolae across the leaf. 

A perciirrent midvein present, the lateral veins 
smaller and secondary. 

Sporangia in two submarginal rows along the 
outermost veinlets. 5. 

Sporangia usually in more than two lines, but 
never only on the outermost veinlets. 4. 

Sporangia usually in small groups or patches on 
the intra-areolar spaces. 6. 

No perciirrent primary midvein, 7. 


Hecistopteris, 
Mono gramma, 

VUiaria. 

Ananthacorus. 

Polytaenium, 

Anetium, ' 
Anirophyufn. 


A. SIMPLER GENERA 

I . MONOG.RAMM A Schkuhr, Crypt., Gewachse i pldSf, 

: 1809. v' 

Type species, Pteris graminea Poir. Type specimen from the 
Bourbon Islands, Roemer, 

The genus Monogramma^ properly delimited, that is, with the 
poiypodioid American species excluded, includes five species, all 
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native in the Old World tropics. Among these five species are 
two that show the simplest leaf structure known among vascular 
plants. In these the leaf has only a single simple vein (plate 3, 
FIG. I, 20) and in one of these two species the whole leaf is only 
2-2.5 cm. long, and scarcely l mm. wide. In the other three 
species, the leaf trace may divide once or twice to form one or two 
areolae, but even in these species, the leaves are very tenuous 
(plate 3, FIG. 6, 10, 12, 13). 

In characters other than those of venation, the species all 
agree with the tribal description given. The scales are clatlirate; 
spicular cells haA^e been recorded, although not all the species 
have been examined as to this character; and the sporangia are in 
indeterminate lines along the vein or veins and are protected 
by being depressed in the leaf tissue. Mixed with the sporangia 
are paraphyses of the type common for the tribe. As it happens, 
these take two forms in Monogramma. In three of the species, 
viz., in ilf. pamdoxa^ M, szibfalcata, and M. trichoidea, occurs what 
is probabi}' the simplest type of paraphysis in the tribe. The end 
cell, Aidiicli in other species is usually capitate and strongly colored, 
or otherwise differentiated, is in these three species merely rounded 
off, and hyaline like its stalk cells. The whole structure is often 
hard to divStinguish from the pedicels of the sporangia (plate 3 ^ 
FIG. 16, 18). 

In the other two species, M. granmiea and M,.dareicarpay the. 
paraphyses have strongly colored and capitate end cells, which 
collapse in. a characteristic wav' when dried,, the end 'becoming 
depressed so that the end cell then appears like a small bell (plate 
3, FIG. 4, 5;. Paraphyses of this type are also found In Ilecistop-' 
,ieris and in one group' of Vittaria. 

The spores were seen for all the species but Ad ono gramma 
subfalcaia,, mid' are of the triplanate , type, .and like those' of this 
type in the 'Other genera of the tribe. 

Because of' the interest which may aitach. to these simplest, 
of all' ferns, and the need of exact determinations, a brief descrip- 
tive key is 'offered. All the. species .have been adequately dif-,, 
ferentiated by fig'ure and' description but' only in separate places.'. 
There are, good figures of . the gross leaf anatomy,. of'' four '.of the 
five species, but for . comparison'" with,. 'each' other. 'and' with the 
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species of the other genera of the tribe, all five are here shown 
together in one plate (plate 3). The species may be compared 
as follows: 

Leaf trace undivided throughout, paraphrases distinctly capitate. 

Leaves 5~io cm. long (Mauritius). M. grammea. 

Leaves not more than 3 cm. long (Borneo, Philippine Is.). dareicarpa. 

Leaf trace with i~2 or rarely 3 divisions, paraphyses not capitate. 

Leaves hairlike; twisted, with sporangia in 1-3 separated grooves 

in a line along the leaf (Philippine Is.). M. tricholdea. 

Leaves flat, more or less falcate, the sporangia in a single or in 
two parallel grooves. 

Leaves about 2.5 cm. long, with only one areola and soral 

line (New Hebrides). M. siibfalcaia. 

Leaves much longer, up to 25 cm. long, often with two areolae 

and soral grooves (Oceanica and Malaysia). M. paradoxa. 

The structure of the leaves and their venation is sufficientl}^" 
well shown vSO that little description is needed. In If. paradoxa 
the majority of the leaves show only a single areola and sporangial 
line, but the type with two, as figured, is not unusual. In M. 
trichoidea the section shows that the leaf trace may divide, at 
least along some of the soral grooves, but the material does not 
soak up well and it was not determined whether this is true in all 
cases. The shape of the sporangial groove appears from the gross 
study of a number of leaves to vary somewhat, being often more 
nearly equal-lipped. M. graminea and M. dareicarpa are alike 
ill the type of soral groove. There is possibly a slight difference 
in the shape of the paraphyses. This, together with the difference 
in size and the wide separation in range, makes adequate specific 
separation. M- snbfalcata is similarly related to M, paradoxa, 
and is not so well separated in distribution, but from the material 
studied, and this included a considerable series oi 'M..: paradoxa, 
their separation:; appear justified. . 

F rom the standpoint of species differentiation, Monogramma: 
is interesting as showing the possibilities of variation in the veiw 
simple structure involved. The genus stands at the bottom of 
the scale in comparison with other vascular plants, the mature 
leaf being simpler in structure than , the stage which appears in 
the first leaf in other ferns. The differentiation is, as noted, 
usually coupled with differences in the distribution, but at least 
three of the species may occur in the same general region. 
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The g'eneric separation of Monogramma, as compared with the 
simpler species of YitiaYia^ depends on the simplicity of the 
venation and the simple sporangial line. In JT gra??tinea, If. 
trichoidea, and Jf. dareicarpa, the line is lateral, as shown in the 
plate, ' In the other two species it is dorsal, but even in the 
ttvo-areoiate leaves of M. paradoxa, the two grooves open together 
along the midvein and at maturity form but a single line of 
sporangia. But between this type and the U^pe characteristic of 
Vi/kiria there is really no very wide ‘"generic” distinction. 

2. HECISTOPTERIS J. Smith, London Jour. Bot. i : 193- 

1842 

Type species, Grammitis pumila A. Spreng. Syst. SuppL 31. 
182S, (T^-pe locality, “Ad corticem arborum, in Surinam. 
— Weigeit.”) 

Hecistopteris is commonly recognized as including a .single 
epiphytic species, H. pumila (A. Spreng.) J. Smi, native in northern 
South America. Excluding the simple-veined species of Mono- 
gramma^ Hecistopteris pumila is the only free-veined species in 
the whole tribe of the Vittarieae. It is, like Monogramma^ of 
particular morphological interest because of the very primitive 
character of its venation, both as compared with the more highly 
developed genera of the Vittarieae and as regards ferns in general. 
Probabh^ all ferns in whatsoever family, • Mo 7 togramma alone 
excepted, exhibit in their very early ontogeny a stage of deveiop- 
ment in which their venation corresponds to the type characteristic 
oi meitme Idecistopieris. 

As noted above, only one species is commonly recognized. 
Dr. Christ has given subspecific names to three variant forms 
but without urging their recognition as species. The original 
figure shows plants similar to that illustrated in fig, 12-16 of 
PLATE 4. Fig. 1-8 and 19-22 of ■the same plate are ■, taken ■from 
plants of two Bolivian collections 'and appear to represe^nt a rather 
distinctive development, approaching in some respects to the 
outline and venation of the larger species of Mono gramma. Such 
a form is perhaps W'orthy of further study with a view to deter- 
mine whether the form differences are not correlated with distinc- 
tive dis'tributi on. 
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The stem is very slender and dorsiventral in structure. Only 
herbarium material has been obtainable for study and it has not 
been possible to obtain any of this which would soak up well 
enough to allow a good section to be made. The thickness of the 
stemsj not greater than that of the simpler species of Monogranima, 
would indicate that the internal structure must be very simple 
and deserving of thorough morphological investigation. 

The leai^es as figured (plate 4) are sufficiently described as to 
venation, this being merely free and dichotomous. As to soriation, 
apparently any of the ultimate and next larger veins may bear 
sporangia. These are borne quite superficially, an unusual feature 
in this tribe. The only protection to the sporangia is afforded 
by the paraphyses, assuming that these develop earlier than the 
sporangia, as is true in all the species of the tribe in which their 
development has been noted. In this way the young sporangia 
would be partially protected during the earlier part of their 
development. 

The paraphyses are of the type already described for Mono- 
gramma graminea and if. dareicarpa, and further, they are praC' 
ticaliy identical with those characteristic of Vittaria of the group 
of V- 'remota' F^e, The spores are diplanate, another point of 
similarity with the F. remota group. The scales are of the usual 
clatlirate type. 

Goebel, by his study of the gametophyte of Hecistopteris; first 
succeeded in convincing botanists that this genus is properly to 
be associated with Monogramma and Vittaria rather than included 
as a species of the '^catch-all” genus Gymiiogramma interpreted 
by earlier writers, John Smith, however, had already pointed 
out clearly, in connection with His original description of the genus, 
that it is ^ ‘ only distinguished from that genus {Monogramma] 
by the cuneiform, usually laciniate character of its fronds, and 
consequent foi'ked venation.” His statement would have been 
more accurate if he had partly reversed the order of the words 
and made the outline of the ‘Trends” the consequence of the 
forked venation. 

The taxonomic separation of Hecistopteris is simple by reason 
of its free-forking venation. As a matter of fact, however, its 
actual phylogenetic separation from the simpler species of Vittaria, 
especially of the F. remota group, ;is probably not very great. 
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Notice should be taken here of two other names recently pro- 
posed in Hecistopteris, \dz., Hecistopteris Werckleana Christ (Bull. 
Herb. Boiss. IL 7: 265. 1907), and H. mhiima (Baker) Benedict 
(Bull. Torrey Club 34: 457. 19 O 1907). The latter is the earlier 

species and was originally described by Baker as Antrophyum' 
minimum, and so appears in Christensen’s Index Fiiicum. Dr. 
Christ’s species WercMemta was also originall}" described as an 
Anirophymn, but was soon after shifted by him into Hecistopteris 
on account of the occasional forking of the tips of the leaA^es. 
This, however, is merely the abnormal forking frequent in all 
species of ferns. As it turns out, Antrophyum Wkrcklea?ttint is 
identical with A. minimum Baker. This I have been able, to de- 
termine through the kindness of Prince Roland. Bonaparte,,, from 
whose herbarium a plant of the original collection of 'WefcMeana 
has been obtained (plate 2, fig. 4. Compare with fig. 5. of" the^ 
same plate, drawn from type material of H. minima). Both have 
the venation of Vittaria^ and the species, which will need to be 
known under Baker’s name, should henceforth be called Vittaria 
minima (Baker) Benedict comb. nov. (plate 2, fig. 4, 5). Antro- 
pltytmi minimnni Baker, Ann. Bot. 5: 448. 1S91. 

Hecistopteris minima Benedict, Bull. Torrey Club 34:457. 19 'O 

1907* 

Antrophyum Werckleammi Christ, Bull. Herb. Boiss., IL 5: ii. 

1905. 

Hecistopteris Werckleana Christ, Bull. Herb. Boiss. IL..7: 265. 
1907. , 

3. VITTARIA J. 'E. Smith, Mem. Acad. Turin. ,5: 413. pi. g, 

1793 

Type species, Fteris lineata L. (Type specimen from Santo 
Doiiiingo.) ' 

The genus. Vittaria shows in its simplest species, F. sikkimensis 
Kuhn, a. ve.nation similar to that of Monogramnia paradoxa. .(Com- 
pare PLATE "3,, FIG. 13, and plate ' 5 , fig. 18, 20, respectively.) 
It. differs even in' this species in having .twm separate sporangial 
grooves, and ,this character' furnishes the most 'o,bvious ^generic', 
mark,... The venation consists always' of a, median' vein with a'row',;^ 
of', . areolae (i—many) along each'' side. , This venation may !')e 
characteri2ed''as,biseriate. .’ 
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Vittaria includes probably at least forty species and is the 
largest genus of the tribe. More than half of these are native in 
the Old World tropics, and of these I am unable to give the exact 
number, owing to insufficient material of all except the Philippine 
species., Christensen in his Index recognizes forty-six species, 
of which fifteen are American. Several of these may be reduced 
to synon^nny or referred to other genera, but there appear to be 
several undescribed and some others listed as synonyms wffiicli 
should be recognized, so that the number of species to be recognized 
will remain about the same. 

According to the tribal description, species of a woody texture, 
with sclerenchymatous tissue, and with dictyostelic vascular 
systems, must be excluded from Vittaria, This will reduce 
Christensen’s list of Old World species by two or three names, 
such as V. minor and F. ptisilla. Dr. Christ puts these species 
ill Pleuro gramma, and there appears to be a close relation to this 
group, but the venation is somewhat different from that in the 
American species, in which it consists of a mid vein wdth free 
pinnate veinlets. In the so-called Old World Pleurogrammas, the 
lateral veinlets form two row's of areolae, which, however, have 
free outer veinlets. Like all other groups of the tribe Poiy- 
podieae, these tw'O stand much in need of a realignment. 

The characteristic venation of Vittaria is w^ell shown in the 
figures of F. minima in plate 2, fig. 4 and 5. All the various 
modifications shoivn in plate 5 are easily reducible to this simple 
pattern. The greatest differentiation that takes place has to do 
wdth the direction in which the areolae are elongated; if in a 
line parallel to the midvein, the type shown in plate 5, fig. i, 
results. This is characteristic of all the very narrow species like 
'V.'lineata and others, mcluding a majority of the species in the 
genus. The species of this type figured, F. intramarginalis , does 
not begin to show the extent to which this leaf elongation may be 
carried. Leaves of F. lineata, not more than three or four milli- 
meters in breadth, reach a length of one thousand millimeters. 
The veinlets in such cases are much farther apart than indicated 
in the figure of F. intramarginaUs, In the other type, the areolae 
are elongated in lines parallel to the first direction of the veinlets, 
that is oblique to the midvein. This results in much broader 
leaves, as showm in fig. 7, lo, tod 1 1 of plate 5. 
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These A’anations in venation are not accompanied any 
features which would indicate that there is any tendency to sub- 
generic grouping on this basis. In fact there are all intergradations 
between the extremes of both types ; the two forms occur in both 
the eastern and western hemispheres, and, moreover, in. both' the 
natural subgenera into which Vittaria may be divided. 

These may be differentiated as follows: 

Euvittaria. [T\"pe species, F. lineata (L.) J. E. Smith.] 

Stem dorsiventral, phyllotaxy distichous, leaf trace double in 
all but a few simple species, stem and petioles pale. Spores 
diplanate or triplanate, paraphyses variable. 

Includes most of the species, all the Old World species, and 
more than half those native in America. 

Radiovittaria subgen. nov. (T^qDe species, F. remote F€e,} 

Stem radial, phyllotaxy polystichous, leaf trace always single, 
stem and petioles brown, owing to the highly developed Gollen-^ 
chymatous strengthening tissue. Spores diplanate, paraphyses 
always of the Alonogramma gra?nmea type {flate 2 ^ fig, iS’-*20), 

Includes V, remote Fee, F. Gardneriana Fee, F. minima 
(Baker) Benedict, V, stipitata Kunze, and lA Orhignyana Fde; 
also two Bolivian species not yet described. 

These two subgenera show points of difference often considered 
as of generic value but the venation and soriation are alike in 
both, and the needs of descriptive taxonomy are probably better 
served by retaining both groups under the one generic name 
Vittaria, 

The stem externally appears about the same in all species of 
ViUaria, In vsome of the. Old World species the iiiternodes a,re,of 
considerable length, but in most of the species the leaves are close 
together. The difference noted as to the color of the Radiovittaria 
stem is not apparent until the scales are removed. The scales are 
essentially the same in all the s.pecies, the only variation being in 
size and amount of 'thickening m the internal walls. (See PLATE 
2 , 'FIG. 9“*i I,' 17.) , Also in some .species these walls may show gran- 
ular, or .papillose markings. ■, The spores,. .ms already noted, /.ate 
either .diplanate or triplanate. The, paraphyses show a numbe,'r.;'.of: 
different forms, which are of considerable value in grouping the 
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species for identification but which need not be described here. 
They consist, as noted in the tribal descriptions, of enlarged,, 
usually brown or yellow end cells, borne on single or branching 
multicellular pedicels and associated with the sporangia. 

The sporangia are always borne along the outer interlocking 
portions of the veinlets as continuous lines along the greater part 
of the lamina (plate 2, fig. 4, 5). With perhaps not more than 
two exceptions, the sporangial line is always in a groove or depres- 
sion of greater or less extent. Figure 12 of plate 5 shows a 
very slightly depressed groove. Figures 6 , 8, 9, and 21 of the 
same plate show some of the deeply grooved species and the 
variety of ways in which the groove may be disposed. According 
to the development of the grooves, the species have sometimes 
been described as possessing indiisia or otherwise. Figures 6 and 
12, respectively, illustrate these two types. The use of this term 
is hardly advisable as there is no real differentiation of one lip as a 
distinct indusium. This is equally true of Monogramma (plate 
3, FIG. 2, 7, 9, 14, 15, 19), as also of all the species in which the re- 
ceptacle is sunk in a groove. 

The various types of sporangial groove have been thoroughly 
studied and figured by Liierssen. (Filices Graeffeanae, in Schenk, 
and Luerssen, Mitt. Gesammt. Bot. x: 57. pi. ii, 12. 1871.) 

This, by the way, is the only feature of the Vittarieae that has 
been adequately studied through any considerable number of 
species; 

It has already been noted that the venation of the simplest 
species of Vitkiria is essentially the same as that of Monogramma 
puradoxap that the separation in this direction must depend 
on the separate sporangial lines. With respect to the more 
■advanced genera, the characters, of. the ■' venation furnish' the best 
distinction. As regards the soriation, certain species of the more 
advanced genera appear sometimes like Vittaria. 

B. PLURiSERIATE 6ENERA 

The remaining genera of the tribe ail show a more advanced 
type of venation than that of Vittaria, If the latter with its 
two separate rows of areolae may be called '‘biseriate, '' the more 
complex t^’pe may well be named ‘^pluriseriate,'' since there are 
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alwa\’'s more than two rows of areolae. .Of this pluriseriate type 
two distinct patterns occur in the tribe, the distinction depending 
upon the presence or absence of a midrib (plate 6, fig, i and 2 ). 

That this distinction is important is evidenced by the distri- 
bution of the species. All the American species possess a distinct 
primary vascular strand, a complete midrib, in relation to which 
the areolation is secondary and derivative. In the Old World 
species, on the contrary, there is no complete primain^ axial w^in. 
There occurs in some few species of this region an incomplete 
midrib, but in none of these species is this midrib ever maintained 
as predominant throughout the leaf, and in all the Old World 
species the areolation is in part or entirel}" derived by the dichot- 
omy of the several veins present at the lower part of the blade. 

As further evidence of the fundamental character of . this 
distinction in venation, shown in the mature sporophytes, the 
fact should be noted that among the American pluriseriate species 
three distinct genera, based on sporangia! arrangement, are 
recognized; that is to say, subsequent to the separation of the 
continental groups on the basis of venation, one of these groups 
has been further differentiated into three well-marked genera. 
Surely continental venation differences in this case deserve pre- 
cedence over intracoiitinental soral variations. Additional evi- 
dence is offered farther along in connection with the description of 
the' ontogenetic stages. 

Notwithstanding, however, this accepted generic separation 
within one venation group, the larger number of American pliiri- 
seriate species have been retained under the same generic name as 
the Old World species, viz., Antrophyum Kaulf. The principal 
reason for such retention under one name has been the fact that 
the soriatioii is somewhat similarly indefinite in both groups. But 
it should be apparent, I think, as expressed above, that as a generic 
character the venation pattern must take precedence over the ispor- 
angia! arrangement, and thsl Antrophyum as at present delimited, 
includes two generic groups more distinct from each other than 
are the three pluriseriate groups which are now kept apart because 
of different sporangia! arrangement. 

For this reason the American species formerly classified under 
the name are here included under a different name. 
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P olytammni Desv., and a revised description is giA-en with P. 
lineaiimi (Sw.) Kaulf. as the type species. Antropkymn proper 
is typified by an Old World species, A. reticulatiim (Forst.) Kaulf. 
The distinguishing feature of Polytaenium^ the double or “twin- 
net” type of venation as compared with the single net type of 
Antrophytim is shown typically in plate 6, fig. i. 

4. POLYTAENIUM Desvaux’-^ 

Type species, Hemioniiis lineata Sw. (Type specimen from 
Jamaica.) 

Herbaceous epiphytic ferns with creeping dorsiventral root- 
stocks and fasciculate, simple, entire leaves, the phyllotaxy dis- 
tichous; scales of the rootstock and leaf bases clathrate. 

Lea^ms glabrous except for a few scales at the base, linear 
to broadly oblanceolate, long-decurrent below ; leaf trace double, 
the bundles uniting in the leaf base to form the primary midvein, 
from which branch secondary veinlets to form two or more rows of 
simple areolae along each side. 

Sporangia along the veinlets and sometimes along the niidvein 
in lines of indefinite extent, often branching, sometimes reticu- 
late, usually immersed in slight grooA^es; paraphyses absent; spores 
triplanate (except in one species). 

During the nearly four years since my first paper dealing 
with the species of Polytaenium was published, I have had occasion 
to examine from time to time newly collected herbarium materiaL 
More recently I have been studying the internal stem characters 
and have made sections of the leavevS in order to gain a better 
understanding of their characters. This study has in general 

Under the title The Genus Antrophyiim — 1 . Sj^iopsis of the subgenera and 
the American species (Bull. Torrey ■Club 34: 44S~-458,' 19 O 1907), I have already 
given a taxonomic treatment, of the species .to-be included in Poly laenium. ' ' At that 
time, basing my' clevscriptions on a careful external study of the plants, I ,recog'n!z:ed 
nine species.- Eight of .these should: now. be named anew as follows: "(combinationes^' 
novae) '.Folytaemuffl cayennense ■ (Desv.), Pfemionilis mye?2ne7isisDesv.. Berl. '.'M'ag.,' 
5:311. iSii: Polytaenium lanceolatum ’(E.)', 'iawceo-toa-L., :Sp. .PI. 

T753; Polytaenium brasilianum (Desv.), Hemionkis brasi liana Desv. Prod. 216. 
1827; Polytaenium discoideum (Kunze), Antrophyum discoideum Kunze, Bot. Zeit. 
6: 702. 1S48; Polytaenium anetioides (Christ), Anirophyum anet.ioides Christ, Bull. 
Herb. Boiss. 11 . S' 12. 1905; Polytaenium Dussianum (Benedict), Anirophyum Dus- 
siayiiim Benedict, Bull. Torrey Club 34; 453. 19 O 1907; Polytaenium Jenmani 

(Benedict), A^itvophyum Jenmani Benedict, Bull. Torrey Club 34: 454. 19 O 1907: 

Polytaenium ensiforme (Hook.), Anirophyum ensiforme Hook, in Benth. PL Hartweg 
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confirmed the results of the early external study and has also 
added some valuable facts to aid in species differentiation. 

One result of this further study has been the discovery of 
an undescribed species, which by reason of its venation and 
sporangial arrangement, serves as a connecting link with Vittaria 
and therefore deserves a name and description in this place. 

Polytaenitim quadriseriatum sp. nov. 

Rootstock creeping, dorsiventral, the scales clathrate; leaves 
fasciculate, in two rows, firmly herbaceous, the petiole 3-angled, 
the blade linear, 12--20 cm. long, 3-5 mm. broad, narrowed very 
gradually and equally both ways, the apex acute; venation con- 
sisting of a midvein with two rows of areolae along each side; 
sporangia in two long continuous deep grooves along the outer 
margins of the costal areolae, with sometimes additional short 
grooves along the outer areolae, the margins of the grooves pro- 
duced so as to meet, covering the sporangia when young; spores 
triplanate, no paraphyses. (Plate 7, fig. 8-10.) 

Type from Hayti, Nash of Taylor 1360, in Underwood Fern 
Herbarium, N. Y. Botanical Garden. 

The material on which this species is based was originally 
identified as Vittaria intramarginaUs and was discovered during 
a study of that species. At first this identification was main- 
tained and the specimen was looked upon as an aberrant Vittaria^ 
blit further study has made it evident that it should not be 
retained in that genus and species, but is rather more nearly 
related to Polytaenitim lineatum. It differs from the Vittaria in 
the 3-angied stipe, and in color, texture, venation, and vsoriation. 
It resembles P. Imeatum in these respects, but differs from this 
species markedly in size and general appearance. If comparison 
is made between figures 3 and 8 of plate 7, P. qmdriseriaMim 
will appear like P. lanceolatiim in venation, but the soriation as 
figured for the latter species (fig. 4) is entirely distinctive. P. 
qtmdriseriaiuni is particularly interesting, however, because of its 
position intermediate between the several species and two genera. 

Question may be raised as to the necessity of two genera since 
there are connecting species. This does not seem an adequate 
objection, in view of the wide difference between the two types, 

'■ as shown in' most species, and since Vittaria in' its ,, special line of' 
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development, generally shows as wide a divergence from the sim- 
ple type as do the species of Polytaennim. Whatever its proper 
rank or name, the significance of P. quadriseriatimt is the same, 
and it serves to connect the pluriseriate venation pattern of 
Polytaeniuni, Anafithacoms, and Anetimn with that of Vittaria. 

The venation of Polytaenium is illustrated by figures of several 
species (plate 6, fig. i; plate 7, fig. 3-6, 8). By reference to 
these figures, it may be noted that the areolae decrease in size 
from the mid vein toward the margin. In the narrow-leaved 
species, which have all the areolae parallel to the mid vein, this 
decrease takes approximately the ratio of i : Y2 : the length 

of a costal areola being taken as the unit. In the broader-leaved 
species, onl}' the costal areolae are parallel to the iiiidvein, and 
the divergence of the others increases their proportionate length, 
although a steady decrease in size toward the margin is still the 
rule. In the broadest species, P. Jenmani^ as also in Anetium^ 
the divergence in the outermost areolae approaches an angle of 
90°. The other species furnish all gradations between this broad- 
est type and that of the narrowest species, P. qmdrisenakim. 

The externa! stem characters are practically alike for ail the 
genera, the only difference being in the size. The scales are of the 
general clathrate type and are alike except for some slight varia- 
tions in size, shape, and margin. The spores are triplanate in 
nine out of the ten species here recognized, and these same nine 
species lack paraphyses. 

One species, Polytaenium ensiforme^ has both diplanate spores 
and capitate pyriform paraphyses. It was recognized in my earlier 
paper, as a distinct subgenus, ScoUosorus Moore , but perhaps' this' 
distinction is unwarraii'ted ■ ' 

■ Another subgenus ■ based on.' a soral .difference, namely, Paly-' 

' tmnium ..Desv. , ■ was.alsoTecognized' .at that time, ' inc,! 'tiding a' sin.gle, 
"■species, ^"[Antrophyum''' lineatum. '.If this were worth, maintai,ni.ii'g, 
Polytamium,qiiadnseriatum 'would'- now- have . tO; ' be mclude'd', ':the' 
'■'two- 'species together,, tO'^ constitute The- -subgenus. Eupolytmnmmj 
-' but' the,re'^ does not„appe'ar , to he any .nece,ssity' - for ^siich separation-. 

The sporangia are borne in lines of greater or less extent, in 
some species alymys simple, in others branching and, in still others 
incompletely anastomosing.- ,-,in.,-.most of the species of Polyiaenium 
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the lines are in slight grooves or even superficial. In the F. 
Imecitnni t^'pe the lines are much elongated, and, with rare excep- 
tions, unconnected (plate 7, fig. 8). In the pair of species which 
show this type, the sporangia are also developed in deep, partly 
covered grooves. In P. lanceolatum, a species which belongs next 
to P. lineaHmi, the sporangia are nearly superficial and in short, 
often more or less branching lines along the longitudinal veinlets 
(plate 7, FIG. 4). The specimens of P. lanceolatum figured are of 
the A’ariety Feed. Typical P. lanceolatum is much longer and nar- 
rower in proportion, and shows soriation not so unlike P. Imeatum, 
but as P. g;iiadfiseriatu-m and P, lineatuni are situated near the 
border line between Vittaria and Polytaenium, it is not surprising 
that they should show a connecting type of soriation. In true 
Old World Antrophyum.^ all grades of soriation between a vittarioid 
type and the dichotomous type of A. reticulatum and A. planta- 
gineunt (plate 7, fig. ii), and further a practically complete 
reticulation, as in . 4 . Borymium, may be found. 

Folytaenium may be considered as a well-marked genus, not- 
withstanding its obvious origin from a form like Vittaria. The 
whole tribe shows evidence of being of recent origin, and if so, 
it is not strange that the connecting links between the genera 
have been maintained. 

5. ANANTHACORUS Underwood & Maxon, Contr. U. S. 'Nat. 
Herb. 10: 487. 1908. (Plate 2, fig. 2 and 3) 

Type species^ Pteris angustifoliah. ■■■'(Type specimen, from the 
West Indies.)' 

A tzaHi/zarorziA' includes a single species, A. angiistifoldus, which 
'has been included during its existence in a large number of 'genera 
of varying afiinities., Goebel pointed out its relationship to the 
Vittarieae on. the basis of fits spicular cells ■but did not give it a 
generic 'name. S'evei'al .attempts have been made so to signalize it 
but they have failed by reason of nomenclatorial difficulties until 
the action was taken which .gave it its present name. Christensen, 
following' Diels', included ' it wdth Vittaria hecd^nse of its two'spor- 
aiigial, lines (.PLATE' 2, ''FIG., 3).,' but 'that loca.tioii can ' scarcely" be 
maintained.. These two lines are ■' not '.homologous with' those of' 
■Vitiaria. , If tliey ' we're,'' they /'would" be located along, the costal 
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areoiae, for in the pluriseriate type of venation these are true 
homologiies of the costal and only areolae in VUtaria, Anantlia-^ 
corns might better be considered as included in Polytaenium rather 
than in VUtaria^ but the definitely localized fruiting lines, which 
are never so definitely localized in Polytaenitimy furnish adequate 
ground for generic separation. 

The venation as figured (plate 2, fig, 3) is of the ordinary 
pluriseriate type described ior Poly tae-iiium. The scales are ciath- 
rate. The sporangia are in shallow grooves (plate 2, fig. 2). 
The spores are diplanate. Pyriform capitate paraphyses of an 
ordinary sort are present. 

6. ANETIUM Splitgerber, Tijdschr. Nat. Gesch. 7: 395. 1840. 

(Plate 2, ti'iG. i) 

Type species, Acrostichmn citrifolitim L. (Type specimen from 
Martinique.) 

Anetiu-m, with a single species, . 4 . has long appeared 

an anomalous genus and its proper position as regards other ferns 
has been in question, but I think I have here sufficient evidence 
to locate it properly. 

Its venation is of the type in its highest develop- 

ment and does not need further discussion, neither do its other 
characters of vestitiire, spores, or epidermal cells, all of which 
agree with the general types characteristic of the tribe. 

Onh^ the arrangement of the sporangia has caused uncertainty 
as to. its systematic position. The sporangia have always. bee,ii 
described as occurring only -over the parenchyma 'Witliin /the 
areolae, and this is certainly the ordinary ' position. ' This has 
naturally resulted in placing the, 'genus. 'with the .Acrosticlie'ae,, 
in which, such sporangial positio.n is the^ rule.' In th:e(U.nderwoO'd 
Fern He.rba.ri'um, howeve'iqGs'.a^ specimenwvhich .shows tlie '.varia-'^ 
tioii in soral povsition. i'ndicated 'in ■the',fig,ure'(.PLATE"2, .FiG'.tl.)..'' '' Jn 
the lower part of the leaf the sporangia are along the veinlets in 
rather complete reticulation. Farther up this passes over into 
the usual A^netium type, but this single specimen is enough to 
show that the Anetium type has probably been derived from the 
Polytaenium type and that Anetium may be definitely and properly 
located:i:n''the::¥!ttarieaei,x(' 
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The stem is miicli more elongated than in any other member 
of the tribe, the leaves being far apart. Judging from the peculiar 
stele, Anetiuni represents the greatest degree of modification in 
the whole tribe. 

7. ANTROPHYUM Kaulfuss, Enum. Fib 197. 1824 

Type species, Hemionitis reticulata Forst. (Type from Upolu.) 

The genus Afitrophyum^ as properly limited to the Old World 
plants having pluriseriate venation, includes approximately 
twenty “five species. This number is in excess of that given by 
Christensen, but it was determined after a careful study of material 
which contained nearly all the species described, and the estimate 
is conservative rather than excessive. The genus includes all the 
Old World species of Vittarieae having more than two rows of 
areolae through the leaf. 

The origin and arrangement of the areolae is, as noted under 
Polytaenitm, quite different from the type characteristic of that 
genus. Instead of proceeding from the mid vein at regular inter- 
vals, as in Folytaenmm^ thty are all directed toward the base and 
arise by the dichotomy of basal veins. Moreover, even when 
compared with the narrow types of Polytaenium, there is a consider- 
able difference shown. In Antrophyum, areolae laterally adjacent 
to each other usually are practically equal in origin and length. 
In Polytneniuni, on the contrary, especially in the narrow species, 
the areolae of the second row are alwmys much shorter than' A 
of the first, and are plainly secondary and derivative wdien com- 
pared with the first (plate 7, fig. 2). 

This difference between Antrophytim and Polytaenimn is well 
illustrated in plate 6, fig. i and 2. In Antrophyum pkmlagin-^ 
■emn^ the areolae decrease in size from the base toward the apex; 
'in Polytaenmm cayennense^ the decrease takes place from the mid-, 
vein, outward.' , 

It has already been noted that some species of Antrophyum 
possess an incomplete axial vein. This is especially evident in 
A. semico^statumj in which the midvein or “ costa may extend 
upward through half or even somewhat more of the lamina, but 
this species does not, on this account, serve to connect the Antro '-^ 

" phyim YcnBXion pattern, with, that oi Polytaenium. The midveiii' 
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in A. semicostatum is rather a parallel development than an 
indication of direct relationship with Polytaenhim. J.. semdcosta- 
tuffi is very clearly related to the other An trophy unis. 

As far as the characters of the mature sporophyte are con- 
cerned , Antrophyimi seems to resemble most certain of the more 
divided forms of Hecistopteris, (Compare plate 4, fig. 4, 5, etc., 
with plate 2, FIG. 6.) The leaves of Hecistopteris here referred 
to, possess a type of venation which is easily comparable with that 
of Antrophyum namim Fee, shown in the last figure. 

It is this type of venation, i, e., that of A. nanum, which is 
found in more or less modified form in all the larger species of 
Antrophyimt. It is a type that seems to be better adapted than 
the Polytaewiiim type to the development of broad-leaved species, 
as Antrophyum includes at least two forms with orbicular blades 
and several others approaching this shape. One other interesting 
consequence of this dichotomous venation is to be noted, i. e., 
the leaf blade in all but a few species is broadest above the middle. 
In Polytaenium the blades are usually parallel-sided or elliptic. 

In the characters other than those of venation there is consid- 
erable variation in Antrophyimi, and because of a conjunction of 
several of these variations in connection with geographic isolation, 
I have separated a group of three or four species as a distinct 
subgenus, Antrophyopsis, native in southern Africa and adjacent 
islands. The differences are stated below in connection with each 
character. 

The soriation in Antrophyum proper is variable between the 
limits shown in fig. i of plate 7, and fig. 2 of plate 6, respec- 
tively; that is, the sporangia may be borne either in single lines 
of greater or less extent (plate 7, fig. i and 7), or they may be 
in lines that branch considerably (plate 7, fig. ri). Always 
in ;Euantro:phyum^ they are sunk iii' igrooves. ' In Antrophy apsis, 
on the contrary, the soral lines are practically completely reticu- 
lated, and'''are eritirely superficial. - ■::'The spores in Euantrophfum.^. 
are triplanate. The spores in A nirophyopsis are diplanate. The 
;paraphyses:' are clavate - in Antfophyopsis. In '.EuaMrophyum' .ike 
paraph yses may be either clavate or filiform. The stipe scales 
are of course clathrate in both, but the scale ribs in Euantrophyum 
are smooth; in Antrophyopsis they are verrucose. 
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A small but marked difference in the venation emphasizes fur- 
ther the distinction between the two groups. In Euantrophyum 
the marginal veinlets are rarely if ever free, but rather as indicated 
in FIG. 2 , PLATE 6 . In AntropJiyopsis the outermost veinlets are 
free quite to the margin, and the latter is always more or less 
thickened. It should be stated, however, that although Antro- 
phyopsis is confined to African regions, Eiiantrophytim is also 
represented there by one species, AAmmersum Hook., outside of 
the usual siibgeneric range in Oceanica and iMalat'sia. 

Further reference will be made to Antrophyum in connection 
with the ontogenetic studies. 

OL ONTOGENETIC STAGES OF VITTARIEAE 

I have endeavored to show in connection with a study of the 
mature sporophytes of the various vittarioid genera that these 
form together a complete series of connected venation types, be- 
ginning with Monogramma at the lower end of the series, and 
ending doubly, on the one hand with Polytaswmm, Anetimn, and 
AnanthacomSf and on the other hand with Antrophyum. The 
PolytaeMimn type is connected with Monogramma through Vittaria. 
The Antrophyum type,' it was noted, may, according to resem- 
blances afforded liy various mature species, be derived directly from 
the Hecistopteris type without the intervention of vittarioid or 
twin net types. If I haA'e presented the facts clearly, it has been 
made apparent that the tribe offers a completely connected series 
of venation patterns ranging from the iinmervdLte .Monogramma 
type to the well-developed areolate system in Polytaeniimi and 
the others. 

This series is even more clearly demonstrated in the ontogenetic 
stages, of certain , species of the more advanced genera, and I 
wish now to point out in detail just how exactly the ontogenetic 
series agrees with the se,ries shown by the mature plants. 

I have been able to obtain young sporophytes of five species, 
viz., Vitiaria reniota^ V. intrmnarginalis, Polytaemum lanceolatum^ 
Ananthacorus angustifolius, and Antrophyum reUciilMum. , The 
ViUdfia remota mate,rial was .obtained from plants grown at the' 
New York Botaniccii Garden from spores brought from 'Jamaica,,; 
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by accident, with a lot of filmy ferns. Plants were obtained in 
ail stages of maturity, so that identification was easy. The plants 
of Polytaenium lanceolatwm were grown from spores taken from 
herbarium material collected in Cuba by Mr. Norman Taylor. 
Planted a month or so after collection, they germinated rather 
slowly and remained in the prothallial stage for a couple of years 
before developing sporophytes. None of these were brought to 
maturity, so that absolutely certain identification is not practic- 
able, but the spores were sown in sterilized soil, the prothallia 
showed the peculiarities of the tribe as described by Goebel and 
by Britton & Taylor, and their continuity for the two years and 
their final production of the young sporophytes figured is indubi- 
table. 

The young plants of the other three species were obtained 
from material collected in the field. The Vittaria intramarginalis 
material was found on an herbarium sheet showing all stages up 
to maturity. That of Ananthacorus was obtained in like manner 
but lacks the very young stages. The material of Antrophyum' 
was collected for me by Dr. C. B. Robinson, together with mature 
fruiting plants of the same species. This also lacks the earliest 
stages. This collection included numerous young plants of some 
other net-veined fern, but the venation type was entirely distinct 
from that of and easily separable. 

During the course of my work I made an attempt to grow 
plants of Antrophyum retie itlattim from spores obtained from 
herbarium material sent me by Dr. E. B. Copeland, but the spores 
proved inviable after their weeks of passage from the Philippines, 
to New York City. 

My first clue to the possible significance of the ontogenetic 
stages was obtained ■ from, figures of young ViUmia:'Umatu:X'L.) 
J. E. Bm., p.ublished '.by’ Mrs. Britton,' and Miss Taylor.*' ' , This 
species, as it appears, ' is, similar' in its young stages,' to F. rentoia 
.figured 'here, ' 

Before proceeding to take up the description of the young 
material of the five species just noted, I wish to recapitulate in 
detail the venation series observed in connection with the study 

. ’^Britton, E. G,, & Taylor, A. Life- history of Vitiaria Mem. Torrey 

.'',Gliib'7'M85-2ii. I?/. 1902. ' 
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of the mature sporophytes, and designate, by the name’ of the 
species best representing it, each successive stage of the series. 
This will then, serve as a basis for the comparison of the ontogeny 
of each species. 

Monogr.\mma dareicarpa Hook, (plate 3, fig. i) 

The adult series begins with Mo 7 iograinma dareicarpa^ the 
simplest species in the whole tribe, the venation of which is a 
simple vein through the middle of the leaf. M. graminea has the 
same type of venation but is a larger plant, so M. dareicarpa 
Ilia}- better serve as a starting point. 

MoNOGRAMMA SUBFALCATA Hook- (plate 3, FIG. 6) 

This species presents a second stage in the venation series. 
As will be shown later, it probably represents a simple dichotomy 
of the leaf trace, modified to form the areola so characteristic 
of the venation of the tribe. M. irichoidea seems to belong here, 
but its structure is somewhat in doubt. M. paradoxa shows both 
this type and that of the thir*d and next stage of venation. 

Vittaria sikkimensis Kuhn (plate 5, fig. 18-20) 

In F- sikkimensis, the leaf trace commonly divides twice to 
form two areolae, that is, a median vein with two lateral veins 
which anastomose anteriorly. This is in essence the venation of 
the genus Vittaria, but the latter ma\" be better typified by a 
somewhat more advanced species. 

Vittaria intramarginalis Baker (plate 5, fig. i) 

This same type of venation is presented in characteristic form 
by a smaller species, F. minima, but I have chosen F. intra^ 
marginalis because it furnishes such a good transition to the next 
higher type. Within Vittaria the two divergent venation patterns 
might well be designated the F. remota and the F. lineata types; 
these are, respectively, the type with divergent areolae (plate 5, 
FIG. II ; also FIG. 7 and To), and that wdth longitudinal areolae 
(plate 5, FIG. l). 

; POLYTAENIUM . QtJADRISERIATUM Benedict (PLATE 7 , FIG. 8) ; , 
Folytaenium quadriseriatum resembles Vittaria intramargimlis 
■even , more closely than' the ' venation ;patterns "vmight indicate. ; 
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This is' shown in the figures of the cross-sections of the leaf. 
(Compare plate 5, fig. 6, with plate 7, fig. 9, 10.) 

PoLYTAENiUM CAYENNENSE (Desv.) Benedict (plate 6, FIG. l) 
Polytaenium caye?inense merely represents the twin net A'ena- 
tion in its complete development. All stages between it and 
Polytaenium qiiadriseriatum are presented by other species of the 
genus (plate 7, fig. 3-6), and the same type is characteristic 
of Anantkacoms (plate 2, fig. 3) and Anetium (plate 2, fig. i). 

The two remaining genera offer venation patterns which at 
first sight appear to find no place in the series just presented, but 
represent rather a divergent series. Their exact relationship can 
be best shown when the ontogenetic stages are taken up. Their 
types may be designated sufficiently by the generic names alone. 

Hecistopteris J. Smith (plate 4) 

Plate 4 includes so many divergent leaf forms that it might 
at first sight appear advisable to employ more than one type name 
to characterize the different developments. These, however, all 
depend merely on the number of divisions of the leaf trace and 
are not recognized as distinctive of species, so that the number 
of types w’ould be a matter of arithmetic. Th.t Hecistopteris type 
then may be considered as including all forms that show a free- 
veined dichotomy of the leaf trace. It should be noted in passing 
that such Hecistopteris leaves as are represented by figures 19, 
20, and 22, of plate 4 are exactly analogous, as to the stage of 
development, with the Monogramma stibfakaia stage. Similarly, 
the Vittaria sikkimensis stage is well represented in Hecistopteris'' 
by FIGURES ' 2 , 9, and 15 of PLATE 4.; 

Antrophyum Kaulf. 

■ y ' . 'r The Antrophytm' type of venation is essentially that oiHecis - 
topteriSyhnt with : the veins .anastomosing. totform;a:reola€.,b This' 
...can/'be easi'ly understood '..by vCompa.ring .the. venation, ''''of'' jlfilro-'' 
: pJ % y : Mm '. 'numm :{ehATE 2 6) with that of some of the larger 

ieaves ' (plate 4, -fig. 4). In the larger species of 
' Antrophyum' 'the contiguity of the numerous veins so modifies the 
scheme as to make the dichotomy hard to trace. This modifi- 
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cation is sometimes accompanied by a prolongation of the leaf 
trace to form a partial midvein, thus approaching the Poly taenmnt 
type. 

The ontogenetic stages of the several species to be described 
may now be compared in detail with the series of stages derived 
from mature plants, which has just been outlined. 

ViTTARIA REMOTA Fee (PLATE 8, FIG. I2-I9) 

Figures 12 and 13 represent clearly the Monogranima dareP 
carpa stage (plate 3, fig. i). Figure 14 is just as clearly like M. 
siibjakata (plate 3, fig. 6), and figure 15 is the next stage, that 
of Vittaria sikkimensis (plate 5, fig. 18-20). Figures 16, i8, 
and 19 show an easy transition to the typical development of 
Vittaria through the F. intramargmalis stage to the stage typical 
of V. remota and others. Figure 17 is an abnormality, and 
FIGURE 19 shows another abnormality in having three incomplete 
lateral veins. 


Vittaria intramarginalis Baker (plate 8,, fig. i-ii) 
Vittaria intramar like F. remota ^ also starts with the 

Mofiogrammta dareicarpa stage and attains finally to a mature 
Vittaria type, but it shows several very interesting intermediate 
stages. Figures 3-5 are like the corresponding stages of F. 
remota (fig. 14, 15), i. e., they show once and twice forked veins, 
but the branches do not anastomose, hence the stages are to be 
compared with Hecistopteris rather than with Monogramma siih- 
fa-kata and Vittaria sikkimemds, respectively. (Compare plate 8, 
FIG. 3-6, with plate 4, FIG. . 1 , .21, 22; .2, 9, I5; 3 , 5 , 10 , l8, ' 20 ). 
Figure 7 (plate 8) should be compared with figure 5 of the^ .same 
plate as showing how the free- veined Hecistopteris type may, be 
modified to .form .the Vittaria type. ' Figures 8-10 are somewhat 
aberrant leaves representing intermediate stages between .the leaf 
illustrated in figure 7 and the mature 'Fftona type as illustrated' 

in" FIGURE' II. ' 

PotyTAENIUM UANCEOLATUM . (L.)- Kaulf. ' :(PLATE, 8, FIG. 29-40) 
'P olytaeniiim lanceolatum also, starts .with the' miiiiervate Mom^ 
gramma ^ dareicarpa^ stage (fig. ■' 38*-4g) • Figure ; ,39'. shows,. ,an' 
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abnormality in the vein unrelated to the real branching plan. 
Figures 35""39 are apparently on the same plane, but it is very 
interesting to find in one species that both the free-veined (fig, 35, 
37) and the areolate (fig. 36) types may occur. It probably 
indicates, as was suggested earlier, that in the ontogeny of the 
higher genera of the Vittarieae there is not much difference between 
the free-veined Hecistopteris and similar areolate stages. 

In the higher stages, Polytaenium lanceolatum is significant 
as showing the very early predominance of an axial vein. Figures 
33 y 32? 31, and 30 show successive stages in the venation develop- 
ment. Figure 29 is abnormal. Figures 30 and 31 are essen- 
tially analogous to the Vittaria intramarginalis stage. No later 
stages were obtained for this species, but these are probabh" like 
those figured in connection with Ananthacorus, 

Ananthacorus angustifolius (L.) Und. & Maxon (plate 8, 

FIG. 20-23) 

The earliest leaves of this species were not obtained, the 
youngest found being in the Vittaria stage. (See fig. 23, 24.) 
Figures 20 and 21 show, however, how the Polytaennini type of 
venation nia}' be developed from the ViMria type. As the mature 
venation of Ananthacorus is like that of Polytaenium and AnePkim^ 
it is safe to assume that these genera follow a similar course in 
their ontogeny.' 

One relationship, already briefly referred to, stands out as 
particularly important, i. e., the homology existing between the 
costal areolae in Polytaenium only aredlae in Vittaria. 

(Compare .FIG, 20-23' w'ith'' FIG. ii, etc.)' The secondary areolae 
in "the, Polylaenimn type arise 'evidently '■ .by, the unequal dichotomy, 
of .the veinlets forming , the ' costal areolae, and ■ as ' each , of: these ',' 
usually divides twice,, the'relation.Tetween the size.'of the successive' 
areolae. is'Aaturally, as already. noted,. 'approximately i '.i.'f/f'i.M'i' 
except as modified by divergence from the mid vein. 

'ANTE'OPHy,uyi; , .reticulatum ■ '(Schk.) Kaulf . ■'.(plate ('B ,■ , f',ig.:" .24-2.8). 

■"■" ''I^.rh.apS:ithetb6stLevidenceN:asr.b0y.the',' ;'geiieric ■' .■distinction' vof'; 
Antrophyuni and Polytaenium is afforded by their ontogeny as 
::figured. The earliest stages of Antrophyum were not obtained 
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but there is no reason to suppose these would differ from those 
already described for other species of the Vittarieae; it probably 
passes through a similar Monogramma dareicarpa stage. Very 
likely, too, a second Hecisiopter-is, i. e., free-veined, stage occurs. 
But in no further stage, if A, reticulatum may be taken as typical, 
is Antrophyum like either ViUaria or Polytaeniwn (plate 8, 
FIG. 24-28). 

If the ontogenetic series may be accepted as historicaliy ac- 
curate, Antrophyum is derived perhaps from a form like Heds- 
toptens and is contemporaneous” with Vittaria, which probably 
had a like origin. Folytaeniimi, on the other hand, passes through 
a ViUaria stage, and is thus not only on a line divergent from that 
of Afitrophyimi, but is also of a “later” generation. 

It may be objected that the ontogeny of one species is slight 
evidence upon which to base conclusions for a genus containing 
upwards of tweiity-ftve species. This is a valid objection, but 
it is counterbalanced in this case by the mass of supporting evi- 
dence already adduced, derived from the mature plants. 

Monogramma and Hecistopteris 

I have no data for the ontogeny of Monogramma and none for 
Hecistopteris, unless perhaps some of the smaller leaves of the 
latter genus figured (plate 4, fig. i and 22) represent juvenile 
stages. There is little likelihood, however, that these two genera 
pass through growth stages of a type distinct from the ordinary 
type seen in the other genera. 

probably ^ as indicated by the two figures 

just noted, with a uninervate Monogrunifna dareiccirpa stage and 
proceeds then by simple dichotomy to the characteristic free-veined 
condition of its mature leaves. In Monogramma it is hardly pos- 
sible that the two simplest species, iff. dareicarpa and M, graminea, 
are ever anything but uninervate. It would be interesting to see, 
however,' whether the, larger,' species.' "pass, through a free-veined ' 
Hecistopteris stage before reaching the mature areolate condition. 

■ ' , GENERAL GONSIDERATIONS ' 

In the,, foregoi.ng, pages,- I -Have endeavored to describe" the 
mature' sporopliytes and the ■o,ntogenetic stages of the Vittarieae 
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without speculation as to their significance. But because of the 
facts presented, three questions stand out as of especial interest. 

First, what are the probable relationships of the Vittarieae? 
Second, what is the significance of the simple type in Monogramma'^ 
Third, what evidence as to the theory of recapitulation is offered 
by the parallel venation series seen in the mature sporopliytes 
and in the growth stages of the more advanced genera? 

I. Relationships OF THE Vittarieae 

Before considering the possible relationships of the tribe, it 
should bp emphasized that only those characters in which all the 
genera agree, or which appear regularly in the more primitive 
genera, may be used for comparison. This fact ma}" seem too 
self-evident to need stating, but its disregard has led to some 
erroneous comparisons, of which I have contributed one in com- 
paring AntropJiyum with Loxogramma Presl of the tribe Poly- 
podieae.* 

The characters in which all the genera agree are found in the 
arrangement of the sporangia, in the type of I'ootstock scales, 
and in the presence of the differentiated epidermai idioblasts. 
Goebel found that the prothallia of a number of species in Vittaria^ 
Hecistopteris, and Mono gramma are of a peculiar type characteristic 
of the tribe. E. G. Britton and A. Taylor added Vittaria lineata 
to the list of species known to show" the specialized type of pro- 
thallium, and I have found the same specialized sort m Polytaeni'um 
lanceolatim and in Vittaria {Radiovittaria) remota, two groups for 
which the gametophyte has not before been noted. Now there 
remains only to show that this type is characteristic also of /I 
phyim^A nafitkacortis, and Anetium, in order to demonstrate beyond 
E' doubt that it is.a tribal character. One other character may be' 
' included here .as characteristic of -the Vittarieae generally,,viz.,,'the 
■ .uniformly parenchymatous'stru'cturein all "parts except the vascular, 
bundles.'/'. 

..'Of '.these. .cha.racters, . the..fi.rst, two... mentioned' o.ffer;Ahe: best, 
basis .'of .''comparison .'.with. 'Other'' fern' tribes, ■ and .furthermore'":, both 
'seem , .' to' . ind','i'eate similar ■ ■ relati'o'nships,.: '.The' ';',rese.mblan',ee., ■ in,' ' .the 
sporangial arrangement to that which obtains in the Pteridieae 

*BulL Torrey Club 34: 445- ip O 1907. 
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is very ob\'ious and probably justifies their juxtaposition in a 
systematic arrangement, as in Diel’s treatment oi the ferns in 
Engler and Praiitl, Die Natiirlichen Pfianzenfamilieii. But there 
are also in the tribe Asplenieae similar and almost as obvious re- 
semblances and it is not unlikely that here also some not very, 
distant relationship is indicated. 

The presence of clathrate scales i.n both the Pterideae and 
Asplenieae is further indication of a relationship. The use of 
scale characters in the classification of ferns is amply justified 
from taxonomic practice and ' experience (see Chiistensen, Am. 
Fern Journal 1: 36. 13 F .1911), and it is also justified on a 

priori groiiiids. Thus, it would seem reavsonable to suppose that 
one type of scale may serve the purpose of protection about as 
well as another of the same size, and that if there are differences 
found, these represent not adaptive but orthogenetic tendencies. 
It follows that similarity in scales may usually be attributed to 
similarity in phylogeny. 

The other three tribal characters mentioned are probably more 
distinctive of the Vittarieae than indicative of relationships. 

As characters which appear regularly in the more primitive 
genera of the tribe, there maybe mentioned, first, the presence of 
paraphyses, second, the production of the sporangia in grooves. 

Both of these characters appear significant becauvse they are 
all but genera! for the tribe; but whether they have any value in 
determining relationships may well be questioned, since both 
appear to be so definitely connected with the same function, that 
of protecting the developing sporangia. There is, however, vStrong 
suggestion ' of similar indusial developments in some of the As- 
plenieae, Pterideae, and Davallieae. 

A character which is also of almost general occurrence in the 
tribe, but which cannot be considered of value in determining 
relationships with other tribes, is found in, the reticulate venation, 
true for all but' the three most primitive species. '.Ferns in general 
are usually believed to have sprung from primitively dichoto- 
mously veined .for ms ;and ifhas beenahown that the present, tribe 
,is„ probably no .exception -in that respect, but the. .venation types 
above .the',d..ichotomous. stage-,. L Vittaria^ tie., must' be recog- 
nized' .as .having"b'een.'„-eyo.lved.' .independently, .no matter 'if exactly 
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similar to venation patterns found in other tribes. For example, 
the twin net type of venation, as in Polytaeniuni, which is not 
uncommon in other tribes of ferns, cannot be used as a basis for 
comparison but must be considered as of independent origin in 
each tribe. 


2. Significance of Monogramma 

The significance of Monogramma is a difficult problem to solve. 
On the assumption of a dichotomousiy veined leaf as generally 
primitive for ferns, first stated by Goebel, I believe, Monogramma 
and the whole tribe Vittarieae might be considered as the affirma- 
tive exception to the rule. But here a difficulty presents, itself, 
since the other genera appear usually to pass through a dichoto- 
mous stage following the uninervate beginning. The uninervate 
type must then either be recognized as more primitive than the 
dichotomous type or else as a derived condition in this tribe. 
Study of the first leaves of other simple-leaved ferns is needed. 

The marginal position of the sporangia in M. dareicarpa and 
M. graminea is in agreement with Bower’s suggestion as to the 
probable primitive condition for ferns. It is interesting to note 
here that the attainment of the dorsal position in the other genera 
is a direct consequence of the branching of the veins, since all or 
any of the veins appear to be potentially sporangiferous. Bower 
assumes, however, a primitively divided type with only marginal 
or submarginal sori, the dorsal position having been attained by 
the migration of the sori. In this hypothetical primitive type the 
sporangia are assumed to have been definitely localized in sori, 
not as in the present case in lines of indeterminate length. The 
present tribe is interesting in this respect because it offers an 
instance of the development of an approach to a soral condition 
(as in from an indeterminate development of lines of 

sporangia,: 

But whatever the phylogenetic significance of Mojiogrammay 
its position, at least as regards two of its species, as the simplest of 
known vascular plants can scarcely be questioned. The leaf 
structure is analogous in its simpliqity to that of the lycopods 
generally. The stele, it may be noted, as far as I have been able 
to determine from sections of soaked herbarium material, is a very 
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simple protostele in three of the species, M. dareicarpa^ M. sub- 
falcata, and M. trichoidea. In these the xylem strand is only a 
few ceils thick. In M, paradoxa the stele is a simple siphonostele 
with a tiny ring of xylem and with the phloem apparently only 
outside. 

Monografnma may well be considered as the Amphioxus^^ 
type for vascular plants, and as such deserves thorough study and 
a place in an\’ future course in the comparative morphology of 
vascular plants. 

3. Evidences of recapitulation in the Vittarieae 

In a paper entitled ^‘Juvenile kelps and the recapitulation 
theory,”'^' R. F. Griggs has drawn attention to the fact that 
botanists have generally accepted and applied the theory of re- 
capitulation to interpret plant phylogeny without attempting to 
test its truth. Griggs directed attention also to the objections that 
have been raised against the theory by several zoologists. In his- 
study of the kelps, he reached the conclusion that these objections 
are not well founded and that there is shown by these plants 
distinct evidence of recapitulation. I wish here to consider 
briefly the case of the parallel venation series furnished by the 
Vittarieae, in order further to test the application of the recapitula- 
tion theory. 

Most of the objections appear to be built around the aSvSiimp- 
tion that, since whenever a new species is produced its germ, cells 
must contain the means of reproducing the new character, the 
whole ontogenetic history of a new form is on this account neces- 
sarily different from that of the parent form. Those who accept 
this assumption explain parallel series as due to necessity, that is, 
the organism in its growth repeats stages like the adult forms of 
its ancestors because such stages are structurally or physiologically 
necessary. According to this objection it should be necessary only 
to show that in some cases the ontogeny repeats stages that are not 
necessary to the attainment of the later form. 

Griggs described stages in the growth of certain of the kelps, 
to which the argument of necessity would not seem to apply. 
Numerous such examples have been noted in the animal kingdom 
and there appears to be another well-defined example of a similar 

4$; 5-'3o;'92"”I<>6;V:I0P9.. : 
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inheritance of an unnecessary juvenile character in some of the 
ferns treated here. 

There is no evidence of the repetition of an unnecessary char- 
acter in the development of the twin net type of venation from 
that of Vittaria. It is impossible in this group to conceive of the 
higher type being developed from the simpler in any way but 
the addition of secondary areolae along the previously formed 
costal areolae of the Vittaria stage. Similarly there is no evidence 
in the series found in Vittaria remota to show that an}" unnecessary 
stages were passed through here. 

But when the ontogeny of Vittaria remota is compared with 
that of F. intramarginalis a striking difference is to be noted. 
Both finally reach the same venation type, the only difference 
being that V. remota carries this type to a greater specialization 
than is found in the other Vittaria. In its ontogeny, however, 
F. intramarginalis passes through a free-veined stage like the 
mature condition of HecistopteriSy a stage which, as compared with 
the course of groi^ffh in F. remotay can hardly be considered other- 
wise than unnecessary. 

It has already been noted that Vittaria intramarginalis is to be 
considered lower in the evolutionary scale than F. remotay and this 
conclusion accords exactly with the differences in the ontogeny. 
Naturally the more primitive species would longer retain un- 
necessary ancestral characters. 

Summary 

Several conclusions from the above study seem to deserve the 
emphasis of a repetition in the summary. 

I. The Vittarieae represent a well-defined, rather specialized 
natural group of ferns probably related to the Pterideae and to 
the''Asplenieae. , ' Seven genera are' tO; be; recognized, Monogrammai 
Schk., 'Hecistopteris']'.. Sm,y Vittaria }. E. Sm.,, Polytamkm.'DesY.y 
'Ananthacofus \]:nd.^'&i Maxon, Anetinm Splitg., and Antrophytm' 
■Kaulf. 

'■■2. 'The'gcnus Afonogramma includes'.two, species, M.. dateicarpa 
Hook, and M. graminea (Poir.) Schk., which seem to possess the 
simplest leaf and stem structure known among vascular plants. 

3. The seven genera may be arranged according to their vena- 
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tioii patterns in a pli\- 1 ogenetic series beginning* with Monografnma 
and ending doiibl}^ wdth Anetiiim on the one hand, and with 
Antrophyum- on the other. 

4. The more advanced genera show in their ontogen3'" successive 
venation stages similar to those noted in the ph^dogenetic series. 

5- The species whose ontogenies were studied differ from most 
ferns in beginning with a uninervate but usually" the^" show 
secondarih’ the free dichotomous venation found in other ferns. 

6, The tribe illustrates clearly how one tA'pe of areolate vena- 
tion ma_v have been derived from a free dichotomous t^’pe. 

7. In comparing the parallel adult and ontogenetic venation 
series, affirmative evidence for the theory of recapitulation is 
found in the inheritance in at least one primitive species of VtUaria 
of an unnecessary^ juvenile stage which in another more advanced 
species of Vittaria has been eliminated. 

CoLt^MBiA University, 


B2«:plaiiatioii of plates a-8 
Plate 2, Illustrating tribal characters 

F'ig, I. Anelium cUrifoliimi; portion of leaf, natural size, showing venation and 
arrangement of sporangia; from von Tuerckheim 0625, Guatemala. 

Fig, 2, 3. Ananlhacorus angusiifoHus; 2, cross-section of leaf, X 12. showing 
sporangial grooves; 3, portion of leaf, natural size, showing venation and arrange- 
ment of sporangia; both Ujiderwood Earle 117s, Cuba. 

Fig. 4, 5. Viilaria minima; leaves, natural size, to show venation and arrange- 
ment of sporangia; 4,WercklB, Costa Rica (type material of Hedstopkris Werckleana 
Christ); 5, Enares, Costa Rica (type material of Antrophyum minimum Baker). 

Fig. 6. Antrophyum nannm; single plant, natural size, showing venation and 
arrangement of sporangia; from R. 5 . Williams 2826^ Philippines. 

Fig. 7, 8. Monogntmma paradoxa; a, spicular cells (after Luerssen). 

Fig. 9, 10. Vittaria sHpitata; rhizome scales; 9, H. .ff. Smith 1x12, Santa Marta, 
Colombia; 10, WerckU, Costa Rica. 

Fig. Vittaria scabrida (?); W. R. Maxon jjij, Guatemala; ii, rhizome 

scale, X ca. 73; 13, spore much enlarged; 12, paraphyses, much enlarged. 

Fig. 17-22. Vittaria re^noia; R. S, Williams 88 q, 'P o.n'am^] i 7, rhizome scale, 
X ca. 75 ; paraphyses, much enlarged; 21, 22, spores. 

Fig. 23-25. Antrophyum semicostaium, R, S. Williams 20S4, Philippines; 23- 
24, paraphyses, much enlarged; 25, spore, much enlarged. 

Plate 3. Monogramma 

■ Pic. 1-3. dj,' Negros,. Philippines; i, leaf show- 

ing venation, X 2; 2, cross-section of leaf to show sporangia! groove, X 12; 3, whole 
plant, natural size. , ' 
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Fig. 4, 5. Paraphyses of the M. gra?nmea type, much enlarged. 

Fig. 6-8. M. siibfalcaia; after Hooker, Sp. Fil. 5: 122. pi, zSg a. 1S64. show- 
ing venation; 6, section of leaf; 7, habit of plant; S, enlargement as in M, dareicarpa. 

Fig. 9-1 1. M. trichoidea; illustrating same features as preceding species; 
enlargements the same; 9, E, B. Copeland 1723, Mindanao; 10, ii, R. S. Williams 2230. 

Fig. 12-15. 1 /. paradoxa] showing venation (12 and 13) and leaf sections (14 

and 15), the sections having been taken at about the positions indicated on fig. 13; 
12, R. S. Williams 1493, Luzon; 13-15, Bolles, Samoa. 

Fig. i6“I8. Paraphyses (16 and iS) and spore (17) of M. paradoxa. 

Fig. 19, 20. if. graminea; showing venation and leaf section; enlargement as 
in similar figure preceding. 


Plate 4. Hecisiopkris 

Fig. 1-22. Showing leaf outlines, venation, and arrangement of sporangia (7 
and 17); sporangia present but not indicated on most of the other leaves; enlarge- 
ment in all cases X 2. 1-8, R. S. Williams 1139, Bolivia; 9-12, Jenntan, Kara Kara 

Creek, British Guiana; 13-15, Jenman, Essequibo River, British Guiana; i6~i8, 
Jemnan, Trinidad; 19-22, R. S, Williams 1172, Bolivia. 

Plate 5. ViUaria 

Fig. 1-6. V. intramarginalis; Underwood Earle S 73, Cuba; i, leaf, showing 
tmnation, X2; 2-5, cross-sections of petiole showing double leaf trace at base (2,3) 
and its fusion to form single midvein (4, 5); 6, cross-section of lamina at about the 
middle to show sporangial grooves; all sections enlarged 12 times. 

Fig, 7* 8. V, scolopendrina; 7, E. D. Merrill Mindoro; 8, Bolster 30S 

Mindanao; 7, portion of leaf, X 2, showing venation; S, cross-section from mid vein 
to margin, X12, showing sporangial groove. 

Fig. 9, 10. F. “elongata”; Copeland 1316, Mindanao; 9, cross-section of leaf, 
X12, showing sporangial groove; 10, portion of leaf, X2, showing venation. 

Fig. 1 1- 1 7, V. remote; R. S. Williams S89, Panama; ii, portion of leaf, X2, 
showing venation; 12, cross-section of leaf blade, X 12, showing very slight sporangial 
groove; 13-17, cross-sections of petiole from base to beginning of blade, X12, showing 
a single leaf trace. 

Fig. 18-21. F. sikkimensis, A. Henry 104^9, Szemao, China; 18-20, leaves, 
X 2, showing venation like that of large Monogramma paradoxa ate 2); 21, 
cross-section of leaf X '12, showing two' separate sporangia! grooves characteristic 
■of Vittaria..' : 

Plate 6. Polytaeniumatid Antrophyum 
■ Fig. I, Rolyiaenium cay ennense; Fendler j 31, Trinidad; leaf slightly, reduced 
in ' size, 'Showing twin net type 'of reticulate venation. ■ , 

Fig. ■ 2. ■■ Ankophyum. : planiagineum; R, S* ' WilUams: 244:4, ,■ Mindanao; 
slightly reduced in size, showing single net type of reticulate venation. 

PLATE 7. Polytaenium Sind Antrophyum. 

Fig. I, 2. Antrophyum sienophyllum; A. Henry 9607, Szemao, China (type 
number, first time illustrated) ; i, whole plant, showing arrangement of spor- 

angia; 2, leaf, XM, showing venation. 

■ , ■ Fig.' ' 3-5. ' " Polytaenium ianceolaium"^BX.^ Fm,*..Me,s:ico,; 3,,' H. Fink 113; ■ 4 ' and, 5,' 
F. of 'shbrangiay ,■: 4, 
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Fig. 6. Polylaenium dlscoideum; R. SAVillimns IJ55, Bolivia; leaf, X 3 -^, show-" 
iiig venation and arrangement of sporangia. 

Fig. 7. Antrophyum Williamsi Benedict (see Am. Fern Jour, i: 70. 1911); 

R. S. Williams 1370, Luzon; plant, XM> showing arrangement of sporangia in lines, 
as in middle leaf, and their apparent confluence at maturity. 

I^iG. S~-io, Polytaeniuni qtiadriserialmn Benedict; Nash Taylor 1360, Ha3Ti, 
type: 8, leaf, natural size, showing venation and arrangement of sporangia; 9, 10, 
cross-sections of leaves, X12, showing sporangial grooves. 

Plate 8. Ontogenetic stages 
(All figures except 19 twice natural size) 

Fig. r-ii. Viitaria intramarginalis; Underwood bf Earle 873, Cuba. 

Fig. 12-19. Viitaria remota; from plants grown at the N. Y. Botanical Garden’ 
spores from Jamaica; 19, natural size. 

Fig. 20-23. Ananthacoriis; Underwood 2767, Jamaica. 

Fig. 24-28. Antrophyum- reticnlatimi; C. B. Robinson, Bureau of Science, 
P9J5, Luzon. 

Fig. 29-40. Polytaenmm lanceolalmn ; from plants grown at the N. Y. Bot- 
anical Garden, spores from Cuba (Taylor). 



The caulescent violets of the southeastern United States 

Ezra Brainerd 

Of the twelve indigenous species of stemmed violets in the 
eastern United States, ten occur in the states covered by Dr. 
Small’s Manual, but only one of the ten, Viola tripartita, is re- 
stricted to this region. Four of the ten are northern species, 
that find a congenial habitat in the South only in the Appalachian 
Mountains or foothills. 

The caulescent species of Viola east of the Rocky Mountains 
are not as difficult to the student of systematic botany as are the 
acaulescent species. This is due largely to the fact that the 
species are fewer and less frequently hybridize with each other, 
and consequently do not present in the field so many perplexing 
intermediate forms. The early students of the genus were thus 
able to present a more accurate account of these species. Indeed 
their treatment by Sell weinitz in 1822 is in most particulars 
confirmed by recent researches. His chief fault was the common 
one of his age, a disregard of the claims of priority in the naming 
of species, so that five of the eleven southern forms are presented 
under untenable and often misleading names. But his Latin 
descriptions are so full and accurate, that a careful reading leaves 
no doubt as to the plant he had in mind, and shows that his 
work was so thorough and discriminating that after nearly ninety 
years not a single indigenous species or variety needs to be added 
to his list., ■ 

The ten southern species fall naturally into three sections, 
readily distinguished by differences in styles and stipules. The 
first section is marked by a capitate style and by stipules nearly 
entire and soon scarious; it comprises the four yellow violets and 
Vr canadensis. 

: 'ViOBA'.HASTATA Micbx':. is'i'n'seyeral respects, :uffique/amdng ''the' 
yellow caulescent violets. The dilated basal lobes are broadl}^ 
rounded, not acute as in the strictly hastate leaf; so that the blade 
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is shaped more like a halberd, or an ancient battle-ax, than a 
spearhead. The upper surface is often mottled with a lighter 
green, due to the presence of minute air vessels in. the epidermis. 
Several other species, V, Jnrsiitula^ V. villosa, and V. M' alien, 
have this leaf marking, especially in the South. But the most 
striking character of V. hastata is the long, white, brittle rootstock, 
resembling that of Dentaria diphylla. The other species of the 
section have short, woody rootstocks with coarse fibrous roots. 

Viola tripartita Ell. has the distinction of being the only 
stemmed violet with cut leaves found east of the Rocky Moun- 
tains; but on the Pacific coast it is well matched by V. lohata. 
Though the specific difference between the two is pronounced? 
the}'^ have several characters in common besides the dissiected 
leav^es: the same coarse fibrous roots, the same purple tinge on 
the outside of the otherwise yellow petals, the same marked 
variability in pubescence, and the same fondness for the com- 
panionship of a variety with uncut leaves. 

Viola tripartita Ell. var. glaberrima (Ging.) Harper is the 
name now accepted for this variety of the eastern species. The 
history of the plant in systematic botany is interesting. It was 
first published by Schweinitz as a species, F. striafai^' though he 
was well aware that the name had already been given to a different 
species. He describes it as very glabrous — ‘‘glaberrima” — but 
afterwards notes that “in a very few instances hairs were scattered 
on the nerves of the underside of young leaves.” He says further: 
“Mr. Leconte first found it in our vicinity [Salem, N. C.] and 
directed my attention to it, and by continued observation, I am 
well assured of its being a very good and constant species,” 

Two years later, in DeCandolle’s Prodromiis, i: 300. 1824, 

Gingins disposed of Schweinitz’s F. striata as F. hastata vB.r. glaber- 
rima. This may have been at the suggevstion of LeConte, for in 
his, final paper on ' Viola, in ■ 1826,' Le Conte, without giving any „ 
credit to Gingins, treats both the F. striata of Schweinitz and the 
F, tripartita of Elliott as forms of F. hastata, adding the following 
remarkable statement: “ F. striata Schwein. was formerly taken 
by meTor 'a distinct species, \;but. by, uuItureT found that it was;„'a,„ 
mere variety, and sometimes the result of accident. In fact, if the 
„ / Jour.:'Sd.,'5.: 76. " aSaa:.; 
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stem of 1C hastata is broken off when it first rises out of the ground, 
the root forms another stem which never bears hastate or deltoid 
leaves.”* Among LeConte's unpublished drawings of Viola is one 
labeled F. hastata ^ bearing two ■ stems from the same rootstock, 
one having the characteristic leaves of this species, and the other 
leaves more like those of V, striata Schwein. The picture 
impresses one as a monstrosity, and the statement as founded on 
a misapprehension. In my own experience in transplanting violets 
from the wild I have more than once been astonished at seeing 
incongruous leaves or capsules on what seemed the same plant, 
only to find on careful examination the roots of two plants of 
different species closely entangled. But whatever the cause, 
LeConte bad!}- blundered in receding from his first judgment that 
F. hastata and Schweinitz’s V, striata were specifically distinct, 
a blunder that his successors kept up for nearly seventy years, 
and that appears in the latest edition of Chapman’s Southern 
Flora and the posthumous volume of Dr. Gray’s S^mopticai Flora. 
Dr. Small, in 1897, f was the first since the days of Schweinitz to 
make clear once more the marked specific difference between F. 
and its supposed varieties. 

There have recently been attempts to separate out from F. 
tripartita glaberrima (Ging.) Harper two new species: F. glaherrima 
(Ging.) House, J and F. tenuipes Pollard both, it seems to me, 
based on mere fluctuations or trivial differences. In the original 
description of F. tenuipes the petals are said to be beardless; but 
in my specimens of this proposed species,|i the three lower petals 
are plainly bearded. The petals are also said to be quite free 
from markings; but in both the Auburn specimens and in the 
type from Chattahoochee, Fla. (seen in the Biltmore herbarium), 
there are brown Veins on the spurred petal, as though the black 
lines, seen in all allied species, had simply faded out. 

* V. striata Schweinitz olim a me pro distincta specie habita: sed a cultora inveiii 
ut mera et interdum fortuita varietas fuisset. Revera, si caulis V. hastaiae abnim- 
pltiir cum primum e terra prodit, radix alterum catilem fundit, qui nunqiiam folia 
hastata au;t'.'deltoidba',producit.'t;^:TeConfce,\Aa ':D"' xSad.'' 

fBiilL Torrey Club 24; 494. 30 N 1897. 

/ : t Xorreya'd: ' 26 .Au'Apodw, 

Rroc.vBioi. ':Sac. ';;b\v 

' j| Greene and Pollard’s No. Am. Violaceae Auburn, Ala., April 6, 1901. 
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Viola eriocarpa Schwein., according to present rules of 
iiomeiiclatiire, must displace V. scahmtscula, only mentioned by 
Schweiiiitz as a name that he had discarded.'^ Its specific dis- 
tinctness from V. p-iibescens has been questioned from the first. 
But if one had to deal only with the most pronounced forms of 
each, he would, I think, be quite ready to recognize two species. 
In regions where both occur the two types run together, as do 
F. fimbriatida and V. sagittata. Each species through hybridism 
seems to borrow at times one or more characters from the other, 
presenting them in a compromise or in an unmodified form. In 
the rich dry deciduous forests of the North one usually gets the 
pure forms of V. pubescens. South of Virginia it occurs rarely^ 
if at all, though specimens of V. tripartita glaherrima Harper have 
been often distributed as V. pubescens. Accordingly, in North 
Carolina and in that latitude w-estward as far as Oklahoma, one 
finds the genuine V. eriocarpa of Schweinitz. It differs from F. 
pubescens Ait. in being nearly glabrous throughout except for its 
densely wooll}^ capsules, in having several spreading stems (shorter 
and more leafy) and one to three radical leaves from one rootstock, 
and in growing in open thickets and rich meadow bottoms. This 
typical form is seen occasionally northward, especially in the 
Mississippi Valley; but the intergradient forms are more common. 

Viola canadensis L. is found in the uplands of the southern 
Alleghanies, and as far south as Tuscaloosa, Alabama, usually with 
shorter stems and smaller leaves and flowers than it has northward. 
The capsules have been described as glabrous in all the manuals; 
but they are often downy or densely puberulent, a fact that did 
not escape the careful observation of Schweinitz, who says : “ Cap- 
sula leviter pubescente.’^ 

The second section of our stemmed violets is marked by a 
slender style not enlarged upward, and by green stipules with sharp 
often bristly teeth. In the South it is represented by four species. 

Viola striata Ait. is easily recognized by its white or cream- 
colored flowers, which appear in early spring, often when the stems 

^ In tlie Elliott herbarium at Charleston, S. C., is a specimen labeled “ Fio/a 
mfihil in the handwriting of Schweinitz, It agrees well with his de„ 
' scription, and.niay serx'-e for all’.practical'purposes as his type.' ; ' ' 
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are but half grown and decumbent. In summer when, fully de- 
veloped the plants may attain a height of six decimeters, and 
present a different aspect. Even Schweinitz was betra\^ed 
into describing as a new species, V. repens, a form found only '‘on 
the rocks of the Saura mountains.” It was apparently seen only 
in May, as he says, “capsula non observata.” , This error should 
be placed side by side with his protest against regarding V. 
clandestina Pursh as the summer state of V. rotundifolia Michx. ; 
the former with the latter, he says, “can have no affinity what- 
ever”!! These errors would hardly deserve notice, had there not 
been in recent years so many similar instances, in which the 
protean forms of a \''iolet have been described under several specific 
names. 

Viola conspersa Reichenb. is a third stemmed violet occurring 
southward only in the Appalachian uplands. The list is long of 
the various names under which it has passed. In the Britton 
and Brown Illustrated Flora it is described as V, labradorica 
Schrank, i8i8. But this boreal plant seems distinct, being much 
smaller, bearing only one or two deep violet flowers on a stem, 
having rounded leaves and narrow stipules; the most southerly 
stations are the high mountains of New York and New England. 
Schweinitz, who received the Labrador plant from a missionary 
friend, named it Viola pimctata,% unaware of the name Schrank 
had given it four years before. The common species of the northern 
United States Schweinitz recognizes as F. tdiginosa MuhL; but 
that name had been previously used by Schrader. 

The oldest available name is that of Reichenbacli, in his 
Iconographia botanica, seu Piantae criticae 1 : 44. pi. 52- /• 

1823. Both the description and the colored plate indicate the 
species unmistakably.' The type: specimen was sent Reichenbach 
by Dr. Torrey ' from .New York ' .under'- the ■ name , V. asarifolia.y: a,' 
mmen nodum of Muhlenberg’s-Catalogue, -doubtless intended' for ; 
the 'species in question., B'Ut in. ■i8'i'4 ..Pursh had .published as ¥. 
asarifolia:.'2i\. 'plant ..' from 'the'.. mGu.ntains "of '/■ North, .'Carolina.,'..' 'now 
■i.denti'fied' .with V. sorotm Willd-. .■.. ■■d&ow'ing ' o,nl.y' 

'. .'^^'Loc. cit. .70,- ^ 

' tl-oc. cit. 63. 

,' ''''-v-- ''■/v..;' 
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Piirsh, Reiclieiibach correctly states that it differs greatly from 
Dia Torre\'''fs plant, which he accordingly renames' F. conspersa 
(i. e., besprinkled), from the numerous minute dark dots and lines 
that he observed on the lower surface of the leaves. This 
phenomenon is often seen in herbarium specimens, not only of 
this, but of many other species of Viola, though not in the living 
plant. It is probably a pathological condition, caused by some 
bacterial activity in the tissue of plants that have been long in’ ■ 
drying. Viola pimctata Schwein., above mentioned, evidently got 
its name for a similar reason, as the “glandular punctures,” 
which the author observed on the upper surface of the leaves, are 
not ordinarily present. 

Viola Walteri House is an allied plant which botanists have 
been slow to recognize as specifically distinct, and still slower 
properly to christen. Walter, in 1788, called it F, canina, but it 
is not the European plant so named by Linnaeus; Elliott, in 1817, 
placed it under V. striata, but it is not the species so named by 
Alton; Schweinitz, 1822, called it F. dehilis, but it is not what 
Michaux had called F. debilis; Dr. Britton, 1894, called it F. 
maiUicmdis, but the name had been previously used by Jordan. 
We may hope that F. Walteri has come to stay. The species, 
though not common, is widely distributed through the southern 
states from the Atlantic coast, to Texas. 

Viola Walteri affords an excellent illustration of the meta- 
morphism of stems into stolons. The petaliferous flowers of early 
spring apparently rise from tufts of radical leaves along with 
ascending stems. These soon lengthen, become prostrate, and 
bear through the season leaves and apetalous flowers on long 
slender axillary peduncles. In autumn the prostrate stems ' are 
usually'" buried under fallen leaves, and surviving the winter "Send 
'Up', in spring from ' their . tips rosettes of' leaves, form roots, and 
become new plants. In this method of reproduction F. Walteri. 
closely' resembles F. odorata, -classed -as a stemless ' violet .with 
surface runners that bear leaves and cleistogamous flowers, as 
'well,„as form new plants. . 

■Viola rostrata 'MuhL.'',is noteworthy', for being, without' a.', 
synonym; its extremely long spur distinguishes it conspicuously 
from all other violets. Yet aside from its floral characters it 



Brainerd: Caulescent violets of southeastern U« S. 197 


closely resembles V. conspersa; and in midsummer the two are 
easily confused. It is the fourth of the stemmed violets whose 
soiitherii range is restricted to the Appalachian region. 

The third and last section of stemmed violets in the south- 
eastern United States is the one to which the European pansy 
belongs; it’ is represented in the New World by two very similar 
spedesj one introduced and one indigenous. 

The latter, Viola Rafinesquii Greene, is widely distributed 
from New York to Georgia and westward to Michigan and Texas. 
It so closely resembles the introduced species, V. arvensisj that 
many American botanists (even Dr. Gray) have failed to dis- 
tinguish them. The native plant is much smaller and more deli- 
cate, with petals about twice the length of the sepals, those of the 
other species being hardly as long as the sepals. 

Viola arvensis Murr. will need to be recognized as an intro- 
duced plant in the South as well as in the North, and may become 
a weed in cultivated ground in America as it is in Europe. I 
found it last April abundant and troublesome in a field where 
shrubs were propagated, at Biltmore, N. C. 

Synopsis of tlie canlesoeitt yiolets of ittae fsoutlieasterii tTiiite«3 

States 

§1. Style capitate, beakless; spur short; stipules nearly entire, soon scarious. 
Petals yellow. 

Rootstock long, thick, whitish, bearing crisp, capillary roots. V. hastaia. 
Rootstock short, woody, brown, bearing coarse, fibrous roots. 

Petals tinged outside with violet. 

Leaves 3-Iobed to 3-divided. I’. 'irlpartita, 

Leaves uncut, ovate or rhombic-ovate, .V, tripartita VB.r, ■glaberrima.. 
Petals yellow outside. ' 

' Sparingly pubescent.Toot leaves usually- 1-3. ''V. eriO'Carpa. . 

. 'Markedly pubescent, root leaves -'usually -wanting. . , ,F. pubescens, '■ 

Petals white inside,, usually. violet outside., .- - . ' , V . canademis.^ 

' §2- ' .Style not capitate, slender; -.' length-, of "spiir-at' least' twice 
bristly toothed; somewhat herbaceous. 

.' , Spur.,Iess than 8 ', mm,. long.;; lateral ..'petals- bearcted. , 

Petaie, white,' or cr.e.a.m:“ColQred. ■ 

Petals violet blue. 

Stems ascending; later leaves subacuminate. 

Stems prostrate; leaves obtuse. 

Spur io~20 mm. long, slender, lateral petals beardless. 


the': width stipules'-. 

' .'V.' striata. ■ -- 
" ':T,;amsp0sa, 
tosp'ata. 
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§3. Style much eniarged upward into a globose, hollow summit; stipules large, 
leaflike, x:)ectinate at base, 

Uppetr leaves entire, or obsciirel}^ crenulate; petals twice the length 

of sepals. F. Rafmesquii. 

Upper leaves plainly crenate; petals usually shorter than the sepals. V. arvensis. 
Meddlebury, Vermont, 
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Previous to 1903 no Hepaticae had been reported from the 
Bahama Islainis. In that \"ear a list of eight species was published 
by Coker* from determinations made by the writer. It was based 
on collections made in the vicinity of Nassau and includes six 
Lejeuneae and two species of Frullania, With a single exception 
the species listed are also known from Florida and all are common 
in the Antilles. 

During the years 1904-1910 a botanical exploration of the 
Islands was carried on under the direction of the New A^ork Botan- 
ical Garden. The collections made included many packets of 
Hepaticae and these also were sent to the writer for examination. 
They were found to contain twenty-six species which Coker did 
not list, thus raising the total number of species known from the 
Islands to thirty-four. Several Lejeuneae from these collections, 
including the new BracMolejeunea have already been 

reported upon in other connections. 

The most complete representation of Bahamian Hepaticae 
waS: secured; by Mrs,' ■Elizabeth.-G..' Britton, who found .twenty-six' ■ 
species on the island of New Providence alone. The other islands, 
only one of which was visited by Mrs. Britton, yielded much smaller 
collections, Andros leading with only eight species to its credit. 
It is of course probable that most of the forms now known from 
New Providence only are more or less widely distributed through- 
Shattuck: The Bahaman Islands 248. 1905. 
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out the group, and that others still await discovery. The col- 
lections already made, however, show clearly the general char- 
acteristics of the hepatic flora. 

The present paper includes a full report on the various’ speci- 
mens studied by the writer. Under each species the local distri- 
bution in the archipelago is given, together with notes on the 
general distribution. New .or otherwise noteworthy species are 
treated more fully than the others and, in conclusion, the relation- 
ships of the Bahamian Hepaticae to those of neighboring regions 
are briefly discussed. Since many of the Lejeimeae listed have 
recently been studied critically by the writer, references are given 
to papers in which descriptions of such species may be found. 
No attempt is made, however, to treat the synonymy at length. 

RICCIACEAE 

I. Ricciella crvstallina (L.) Warnst. 

On wet ground. New Providence: Barnett's Point, Britton 
& Millspaugh (2622), Widely distributed in North America, 
Europe, and Asia. 

MARCHANTIACEAE 

'2. Marchantia chenopoda L. 

Along a drain. New Providence: Fort Charlotte, Brace 
(jpid). Widely distributed in the i\merican tropics. The Ba- 
hamian specimens are gemmiparoiis and show neither male nor 
female receptacles. 

JUNGERMANNIACEAE 

3. Plagiochila ludoviciana Suiiiv. 

On bark. New Providence: Maidenhead Coppice, E. G. Britton 
(2^jj 3221, Florida to Louisiana. 

4.. RADULA AUSTRALIS' Aust. 

On bark. Andros: NicholFs Town and vicinity, {6880). 
New Providence: Maidenhead Coppice, E. G. Britton {3261 p.p8). 
Georgia and Florida. Recently reported from the Bahama Islands 
by Stephani.^ ■ . . 

♦Species'Hepat. 4:' 
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5. Diplasiolejeunea Rudolphiana Steph. Hedwigia 35: 79. 

1896. 

On bark. New Providence: Soldiers Road, Coker (i p.p-)j 
E. G. Britton {8ig p,p., 820 p.p., 3235 p,p.)\ Waterloo, E. G. 
Britton (3 p.p,); Rifle Range Copp.ice, E. G, Britton (361 p*pi)l 
Lake Cunningham, E, G, Britton {643 p,p.); near Tea House, 
E. G, Britton i3ip3 p-p^)^ Florida; tropical America. Widely 
distributed but often confused with D, unidentata (Lehm. & Lin- 
denb.) Schiffn. The species has already been listed under this 
name by Coker. 

6. COLOLEJEUNEA JooRiANA (Aust.) Evans, Mem. Torrey Club 

8: 173. pi. 22. f. g-20, 1902, 

On bark. .New Providence: Waterloo, E. G. Britton (j p-p*)- 
Crooked Island: Stopper Hill, Brace (4816 p.p^). North Carolina 
to Florida and Louisiana; Bermuda. 

7. ' LejeuneA'FLAVA (Swmrtz) Nees, 'Naturge3ch. Eur. Leberm. 3: 

277. 1838. 

Jungermannia Jlava Sw3.rtz^ Prodr. FI. Ind. Occ. 144. 1788. 

Lejeunea Moorei Lindb. Acta Soc. Sc. Fenn. 10: 487. 1875. 

Le j etmea americana {Lindh.) Evsins, Mem. Torrey Club 8: 
154. pL 20, f . 14-26, 1902.* 

On bark. New Providence: Waterloo, E. G. Britton (763 p.p.); 
Maidenhead Coppice, E. G. Britton {6376 p.p,). Widely distrib- 
uted in tropical regions throughout the world; Ireland; Australia; 
North Carolina to Florida and westward to Texas. 

A specimen of Lejeunea flava collected by Swartz in Jamaica 
is preserved in the herbarium of the British Museum and is doubt- 
less to be considered a part of the original material. It agrees 
closely with the plants from various North American localities, 
which the writer has . lately referred to L. americana, The latter 
species, therefore, as indicated above, must be reduced to syn- 
onymy. The specimens distributed in Hepaticae Spruceanae 
under the name Eulejeunea flava present a somewhat different 
appearance, but they are not very well preserved and can hardly 
give a clear idea of Spruce's interpretation of the species. In 

^Schiffner gives other synonyms in his Conspectus Hepaticarum Archipelagi 
Indici 249* 189S. 
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any case the epipliylious plants which he described and distributed 
under the name Eulejeunea albida agree with Florida specimens of 
L. flava and therefore with Swartz’s Jamaican specimens. It may 
be noted in this connection that the original material of L. flava 
was also epiphyllous, growing on the old leaves of ferns ; the specieS;. 
however, is even more common on bark. 

8. Lejeunea glahcescens Gottsche. 

On bark. Great Bahama: Eight Mile Rocks, Britton & Mills- 
paiigh (2557, 26og), Cat Island: the Bight and vicinity, Britton 
& Millspatigh {58^2^ 5873)* Tropical America ; Florida ; Bermuda. 
The Bahamian specimens are not very well developed but seem to 
be referable to this species. 

9. Microlejeunea bullata (Tayl.) ' Evans, Mem. Torrey Club 

8: 164. pi. 21, f, 20-2Q. 1902. 

On bark. New Providence: Soldiers Road, Coker (15 p-pi)] 
Waterloo, E. G. Britton {2) ; Maidenhead Coppice, E. G. Britton 
(3234 p.pi ) ; Carmichael, E. G, Britton (443 p.p.). Crooked Island: 
Stopper Hill, Brace {4816 p.p-). Tropical America; South Caro« 
lina; Florida. 

10. Microlejeunea laetevirens' . (Nees & Mont.) Evans, 

Bryologist ii: 68. 1908. 

Microlejetmea kicens (Tayl.) Evans, Mem. Torrey Club 8: 
13^3, pi. 2i»f. 1902. ' 

On bark. Abaco : Great Cistern, Brace {1783) . Berry Islands : 
Lignum Vitae Cay, Britton Millspatigh {2323, 2327), Andros: 
near Nicholl's Town, Small 6f Carter {8g66 p,p.), New Providence, 
Mt. Vernon, Coker {ig)\ Waterloo, E, G. Britton {763 p.p., 662g 
p.p.}; Maidenhead Coppice, E. G 7 Britton {213 p,p., 3216, 3217 
p.p.,.3218, 3232 p,p.; 3233,. 323.8, 3^59r ^S59, 6576 p.p.)] Lake 
Cunningham, E. G. Britton (610 p,pS); Carmichael^ E. G. Britton 
{443 p.p*) . Cat ' Island : ; Orange.. Creek and vicinity, Britton & 
MiUspaugh i57ii)- Widely;, distributed 'in tropical .America; 
Virginia; Florida to Louisiana.' ' . 

iiV" Rectolejeunea' BerteroanA',' - (Gottsche) Evans, ' Bull.',' 
Torrey,' Club"' 33': '12.; igo6* 

Cheilolejmnm' versifolia (Gottsche) Schiffn. Bot. Jahrb, 23 : 

'Evans,; .Mem. Torrey 'Club 8':"i45V';"' ';i902'h/. 
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On bark. New Providence: Soldiers Road, E. G. Britton {824 
p-pi); Grantstown, E. G. Britton {565 p,p.). Cuba; Porto Rico; 
Florida. 

12. Rectolejetinea Brittoniae sp. nov. 

Yellowish green, becoming brownish with age, growing in 
depressed mats: stems about 0.08 mm. in diameter, sparingly and 
irregularly branched, the branches widely spreading, not micro- 
phyllous; rhizoids sparingly produced: leaves imbricated, the lobe 
plane or slightly convex (when moist), scarcely or not at all fal- 
cate, obliquely to widely spreading, broadly ovate to orbicular, 
averaging about 0.5 X0.45 mm., arching partially or wholly across 
axis, antical margin outwardly curved from the base to the broad 
and rounded or very obtuse apex, postical margin slightly curved 
or almost straight, forming an almost continuous line with the 
keel or with a shallow indentation at the junction, margin slightly 
and irregularly crenulate from projecting cells, sometimes vaguely 
sinuate; lobule inflated throughout, triangular-ovate, about o.i 
mm. long and of the same width at the base, keel straight or very 
slightly arched, free margin curved and involute to or beyond the 
apex, apical tooth straight and slightly projecting, hyaline papilla 
in a divStinct depression, sinus straight or nearly so, very short 
(twoor three ceils long) ; cells of lobe a little convex, averaging about 
1 7 ju at the margin, 25 ju in the middle, and 30X25^ ut the base, 
walls with indistinct triangular trigones and rarely with oval inter- 
mediate thickenings; ocelli none: underieaves distant to contig- 
uous, orbicular, about 0.35 mm. long, bifid about one half, the 
diAdsions most!}? acute but sometimes obtuse or even rounded, 
subcordate or rounded at the base, margin crenulate from pro- 
jecting cells, sometimes indistinctly unidentate on the sides or 
Amguely sinuate: inflorescence dioicous: 9 inflorescence sometimes 
borne on a short branch but usually on a leading branch, innovating 
on one side, rarely on both, the innovations often soon floriferoiis 
but sometimes sterile; bracts widely spreading, compliGate, une- 
qually bifid, keel sharp, sometimes very narrowly winged, Ibhe 
ovate to-obovate, sometimes slightly falcate, maximum size about 
0.6X0.4 mm., apex and margin as in the leaA^es, lobule narrowly 
ovate to ligulate, about 0.45X0.15 mm,, the apex more or less 
pointed or bidentate; bracteole oblong, 0.5 mm. long, 0.4 mm. 
wide, tapering somewhat toward base and apex, bifid about one 
fourth with acute lobes and sinus, margin as in the underieaves; 
perianth about one third exserted, oblong to oboA^ate, about 0.65 
mm^. ^'long and' wide,’ ■'toiind^^'tb'trunCate^A^^^ 

a short but distinct'Vbeak'v^m^||ih^es;i'f3oi^''ih ,a':yi^ 
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a low keel, lateral keels sharp, postical keel two-angled, surface 
smooth or very slightly roughened from projecting cells: & in- 
florescence terminal on a leading branch or on a short branch, 
sometimes occupying the entire length of a short branch, often 
proliferating; bracts mostly in two to six pairs, imbricated, in- 
flated, subequally bifid with a strongly arched keel and rounded 
divisions; bracteoles extending the whole length of the inflorescence, 
similar to the underleaves but smaller and usually with more ir- 
regular margins; antheridia in pairs: capsule about 0.3 mm. in 
diameter; spores minutely verruculose, about 12 /x in short diameter ; 
eiaters about 7 jlx wide. (Plate 9, figures 1-12.) 

On bark. Great Bahama: edge of mangrove swamp, Britton 
Millspaugh {2yiy). New Providence: Mt. Vernon, Coker (4); 
Soldiers Road, Coker (i p,p.y 15 p.p.), E. G. Britton (6g2, Siy, 
821 p.p.f 82J p,p., 3166); Waterloo, E. G. Britton {6598, 6629 p,p., 
6641); Maidenhead Coppice, E. G, Britton (210, 3213 p,p., 3233' 
p.p,, 3257 p.p., 6363,6364,6576 p,p.) ;vicinity of Lake Cunningham, 
N. L. Britton (no), E, G. Britton {609, 610 p.p.) ; near Tea House, 
E, G. Brittofi (3193 p-p.) ; Cleveland, Mary Brace (4) ; Grantstown; 
E. G. Britton (369) ; trail west to Southwest Landing, E. G. Britton 
(468)] near Clifton, E. G. Britton {739 p.p.) ; Fox Hills Path, 
Britton MiUspattgli (2091), No. 692 may be designated the 
type. The species is included under Cheilolejetmea phyllobola 
in Coker’s list. 

In the various species of Rectolejeiinea vegetative reproduction 
is accomplished by means of leaves which break away from the 
stems and branches and attach themselves to the substratum 
by scattered rhizoids. The latter grow out directly from marginal 
leaf ceils and sometimes make their appearance before the leaves 
become separated. The deciduous leaves give rise to new leafy 
shoots by a process of regeneration. In most cases a leaf will 
bear but a single leafy shoot, although two or even three are oc- 
caslonall}' developed.',.. Apparently a shoot always '..arises"' from" a 
marginal leaf, cell. 

In R,fiagelliforfriis' Exzxis,^--oi Cuba and Porto Rico, and 
also in R, - Ber ter oana, the deciduous leaves are strikingly modi- 
fied and are borne on peculiar fiagelliform branches with short 
internodes' and. limited ''..growTh. ■'.'The.se branches vSpread ; ' at ,, 

Bull., .Torrey Club '33:, '9- pt ich-stj. ■, ,1906. , .''t,.:. 
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right angles to the substratum and give a very strange 
appearance to tufts where they occur abundantly. In R, phyl- 
lohola the deciduous leaves are less modified, and the shoots upon 
which they are borne develop internodes of the usual length and 
continue their growth for a longer period. Even here, however, 
the shoots acquire a characteristic appearance when a long series 
of leaves has fallen away leaving the underleaves , behind. . In 
R. BriUoniae the conditions are much the same as in R,,phyllohola^ 
the internodes being so long that the underleaves do not overlap. 
The modifications shown by the deciduous leaves, although slight, 
are not without interest. The lobes are smaller than on ordinary 
leaves, and the lobules are so reduced in size that they consist of 
only a few cells. The postical margins of the lobes are distinctly 
rounded at the base and form acute angles with the axis. The 
marginal crenulations are usually better marked than on normal 
leaves, but this difference is not always apparent. The separation 
takes place very close to the line of attachment, the basal cells 
being usually torn across. In ail cases the rudimentary lobules 
are left behind. The leafy shoots which arise from the deciduous 
leaves, at first bear small and simple leaves, as in other members of 
the genus, but these soon increase in size and complexit}^ with the 
further development of the shoot. The underleaves, as a rule, 
make their appearance very early. The tendency to develop 
shoots with deciduous leaves is much less marked in R. Brittoniae 
than in its allies, the majority of the plants forming normal shoots 
only. ■ ■ 

The relationship between R. Brittoniae dund R. phyllobola is 
very close, the leaves, underleayes, and perianths being much alike 
in the two species. Even the leaf cells agree closely in structure 
and are very nearly equal in size. There are, however, two im- 
portant differences : in R. phyllobola the inflorescence is autoicous, 
and the bracteoles of the antheridial spikes are restricted to the 
base, except of course when only one or two pairs of bracts are 
present; in R. Brittoniae, on the other hand, the inflorescence is 
dioicous, and the bracteoles are found along the w^hole length of 
the antheridial spikes. The species is, also a little more robust than 
R. phyllobola, and the underleaves are larger and have broader 
and usually blunter divisions; in R. phyllobola, for example, the divi- 
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sioiis are often, tipped with two superimposed cells, a condition 
which is exceedingly rare in R. Brittoniae. Unfortunately, in 
sterile material, the various parts tend to be poorly or abnormally 
developed, so that it is sometimes difficult to make a positive 
determination . 

13. Rectolejeunea phyllobola (Nees & Mont.) Evans, Bulk 

Torrey Club 33: 15. 1906. 

Cheilolejeimea phyllobola Schiffn, Evans, Mem. Torrey Club 
8: 143. pi. 20. f. 1-13. 1902. 

On bark and rocks. Great Bahama: West End, Brace {3607). 
Berry Islands: Lignum Vitae Cay, Britton & Millspaugh (2323). 
Andros: road to Morgan’s Bluff, Brace {6684). New Providence: 
Soldiers Road, Coker (d); Carmichael, E. G. Britton {442). Eleu- 
thera: caves near the Bluff, E. G. Britton {6518). Cat Island: 
Port Howe and vicinity, Britton & Millspaugh (5P72). Watlings 
Island: Cockburn Town and vicinity, Britton & Millspatigh 
{6123, 6134 p.p.). Tropical North America; Florida; Bermuda, 

14. Cheilolejeunea decidua (Spruce) Evans, Bull. Torrey 
Club 33: 6. pi. i.f. i-g. 1906. 

On logs. Andros: near NichoH’s Town, Small & Carter 
{8g25a p-p^). Florida; Porto Rico; Brazil. 

15. Euosmolejeunea clausa (Nees & Mont.) Evans,' Bryo- 

logist II : 69. 1908. 

Euosmolejeunea opaca (Gottsche) Steph. Evans, Mx^in. Torrey 
Club 8: i^g.' pL ig..f. i-ii. 1902. 

On logs. New .’Providence: .Soldiers Road, ■ „£. G. Britton 
{3170). . Widely distributed .in tropicaU America; Florida ' and 
Alabama;. Bermuda* 

16. "Euosmolejeunea imRiuscuLA (Nees). E>ans, Me,m. Torrey 

: ' /C\nh %: 135. pi. x8'C 1902. 

^ On., bark, , rarely; on rocks. Abaco: Marsh' Harbor, Brace 
(i8j6). Andros.: near NicholFs Town, 6" Carter i8g66 p.p.)r 
New 'Providence : SoWiers. Road,.£. G. Britton {823 p.p.^ 165 ,p.p.^' 
3171); Maidenhead .', Coppice, E. G. Britton {256':\p.p.7.'325'X"^ 
3252 p.p., d555a, dyyd) ; Grantstown, £. G. (55<5); copince 

near Race Course, E. G. Britton {34xg ) ; north slope of Blue Hills, 
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E. G. Britton {584 Widely distributed in tropical America; 

Florida to Louisiana. 

17. Euosmolejeunea trifaria (Nees) Scliiffn, Evans, Bull. 

Torrey Club 30: 558. pL 22. f, i-io. 1903. 

On logs. New Providence: Soldiers Road, E. G. Britton 
{825 ) ; Waterloo, E. G. Britton (66jx). Widely distributed in 
tropical regions throughout the world. 

18. Ceratolejeunea CUBENSIS (Mont.) Schiffn. 

On logs. Andros: near Nichoirs Town, Small & Carter iSp2^a 
p.pi)- Widely distributed in tropical America; Florida. 

19. Ceratolejeunea integrifolia sp. nov. 

Olive green to olive brown, growing in depressed mats: stems 
0,06 mm. in diameter, not closely appressed to the substratum, 
loosely and irregularly pinnate, the branches widely to obliquely 
spreading, tending to become parallel in old mats, similar to the 
stem : leaves imbricated, the lobe widely spreading, slightly convex, 
somewhat falcate, ovate, 0.35 mm. long, 0.3 mm. wide, arching 
partially or wholly across axis, antical margin strongly outwardly 
curved to the apex, postical margin straight or slightly curved, 
forming an obtuse angle with the keel, apex broad, rounded to very 
obtuse, margin entire or vaguely and irregularly sinuate; lobule 
conforming to the type normal for the genus,* though sometimes 
poorly developed, inflated throughout, ovate, o.i mm. long, 0.08 
mm. wide, keel arched, very slightly roughened from projecting 
cells, free margin straight or slightly curved when explanate, 
involute to apex and arched in natural position, apical tooth short 
and curved, tapering to a blunt point, hyaline papilla in a slight 
depression,; sinus iuiuilate; cells of ■ lobe plane or, a little convex, 
averaging about gfi at the margin, i5/>e in the middle, and 1 8 X 
I'Sjii. 'at 'the; base,' walls appa.rently ' uniformly .' thickened,; the.'.pitS' 
very^ indistinct: ocelli mostly two' -(rarely: three "to; five),,, situated 
side by side near base of lobe, measuring about 35 X i6jU * undqr- 
leaves distant, orbicular, mostly from 0.18 to 0.25 mm. long, 
broadly cuneate to rounded at the base, bifid about one half wdth 
suberect triangular divisions, acute (rarely obtuse) at the apex, 
and an acute sinus, margin entire or nearly so, rarely with vague 
indications of rounded lateral teeth: inflorescence dioicous: 9 
inflorescence sometimes borne on a leading bx'anch, sometimes on a 
more or less abbreviated branch (the latter in extreme cases 
bearing only one leaf in addition to the bracts), innovating on one 
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side, the iiincnpitioii usually simple 'and sterile; bracts obliquely 
spreading, complicate with a sharp keel, deeply and unequally 
bifid, the lobe ovate, mostly 0.45 — 0.6 mm. long and 0.3 — 0.35 
mm. wide but sometimes considerably smaller, rounded to acute 
at the apex, entire or with an occasional tooth, lobule ovate, 
mostly 0.35 — 0.45 mm. long and 0.18 — 0.2 mm. wide, usually 
coarsely and irregularly one- to three-cleft in the apical region ; 
bracteole slightl^^ connate on one side, ovate, reaching a maximum 
size of about 0.5 X 0.25 mm., bifid about one half with suberect 
acute divisions often reflexed at the apex and a narrow sinus, 
margin entire or very sparingly and irregularly dentate (rarely 
with more than one tooth on a side) : o” inflorescence occupying 
a short branch or terminal on a more or less elongated branch, 
often proliferating at the apex; bracts mostly in two or three pairs, 
rarely in four or five, loosely imbricated, strongly inflated with an 
arched keel roughened from convex cells, unequally to subequally 
bifid with blunt divisions; bracteole usually single, at base of 
inflorescence, similar to the underleaves but smaller: perianth and 
sporophyte not seen. (Plate 9, figures I3“I9.) 

On bark. New Providence: Soldiers Road, E..G. Britton 
{8xg p.p., S22); Waterloo, E. G. Britton (721); Maidenhead 
Coppice, £. G. Britton {3220). Specimens from Florida, collected 
by Rapp near Sanford, on April 12, 1903, and later, should be 
referred to this same species. No. 721 may be designated the 
type. 

The specimens above described, although destitute of perianths, 
are so abundant that they give a fairly good idea of the extent to 
which the species varies. . The characters to be emphasized arg' 
the following: the dioicous inflorescence, the !.)asal ocelli, the 
absence of teeth on the leaves,- the usually rounded' lobes, the small 
leaf cells with their walls apparently uniformly thickened, the lack 
of ' modified lobules -(utriculi,' etc.), the' small underleaves not 
cordate at the base, the rarity of teeth on the, lobes- of' the peri- 
.chaetial bracts and on the bracteoles. 'The leaf cells,' bear some 
resemblance' to those of the peculiar West'' I'n,d,ian -G. patentis\nnta 
■('Hampe ,& Gottsche) ^ Evans, *-the pits' being equally .minute' and 
difficult 'to demonstrate,; 'the 'cell .cavities, ' however, .'are so.meti'mes 
a - little more, wavy. '■ The"- variability; in :the perichaetial bracts 
.deserves a: few words- of.. comment. ■ As' the. figures show, the ;b'ract' 
subtended by the innovation is usually distinctly smaller than tlie 

^ Bull. Torrey Club 32: 287. so. f. IQ--26. IQ05. 
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other and the lobe is more sharply pointed. In most cases the 
lobe shows no teeth whatever, but occasionally^ one or more angular 
teeth can be distinguished. The condition described for the lobule 
may be considered typical, but the number of teeth present in 
the apical region varies considerably and they are not always sharp. 
In rare cases the apex of the lobule is merely truncate or retuse 
with blunt angles. When several teeth are present the apical 
tooth usually projects beyond the others, and the hyaline papilla 
may be discerned at the bottom of the sinus on its proximal side. 
The bracteoles vary in much the same way as the lobes, the divi- 
sions being usually entire but sometimes variously dentate. On 
account of the frequency with which the apices of the divisions 
are inflexed, it is often difficult to observe the peculiarities of the 
bracteole clearly without dissection. 

Among the species allied to C, integrifoUa it will be sufficient to 
mention C, cubensis. In this plant the lobules, underleaves, bracts, 
and bracteoles are much the same as in the new species except that 
the lobes of the bracts and the divisions of the bracteoles tend to be 
more regularly toothed. The leaf cells, also, are very similar and 
there are no differences in the ocelli ; the cells, howwer, sometimes 
show^ distinct trigones and intermediate thickenings. The autoi- 
cons inflorescence of C. ctihensis and the dentate leaf lobes will 
at once serve to distinguish it. The teeth are situated in the 
apical region of the lobes and usually vary from tw^o to five; they 
tend to be more conspicuous on branch leaves and are occasionally 
indistinct on robust stem leaves. 

20. Taxilejeunea obtusangula (Spruce) comb. nov. 

■Lejetmea {Taxi-Lejeunea) obtusangtda Spruce ^ Hep. Amaz. et 
And.' 221, 18,84. ■ '■,-h ■ ..h:',-'.’ ' ' 

/■''h. Pale; green, .growing among other- ■liepatics'. or -forming;' /loose 
depressed mats ; stems 0. 12 mm. in diameter^ loosely and irregularly 
pinnate, the branches widely spreading^ usually with smaller 
leaves than the stem, at least in basal portmm loosely to 

closely imbricated, the lobe obliquely spreading, more or less 
convex, not falcate, orbicular-ovate to ovate, 0.6 mm. long and 
0.5 mm. wide on robust sterile axes, arching partially across to 
considerably beyond the axis, antical margin more or less strongly 
curved from base to apex, postical margin slightly curved, forming 
a continuous line or a very obtuse angle with the keel, apex broad 
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and very obtuse or, more commonly, abruptly apiciilate, margin 
iiiiniitely crenulate from projecting cells and sometimes vaguely 
angular-sinuate or angular-dentate in outer part; lobule iiiHa.te(J 
throughout, ovate, o.i2 mm. long, o.o8 mm. wide, keel more or 
less arched, slightly roughened from convex ceils, free margin, 
straight or a little curved, involute to or beyond the apex, the 
latter (not clearly seen without dissection) consisting of a single 
straight and slightly projecting cell bearing a hyaline papilla at 
its proximal base, sinus shallow, two or three cells long; cells of 
lobe slightly convex on both free surfaces, averaging i6 g at the 
margin and 32 X in median and basal regions, thin-walled 
but with distinct triangular trigones and occasional elliptical 
intermediate thickenings : imderleaves distant to contiguous, 
plane, orbicular to broadly orbicular, measuring 0.3X0,35 ,mni. 
on robust axes but often much smaller, cimeate at the base on 
slender branches but typically rounded to cordate, bifid one third 
to one half with erect triangular divisions, mostly acute at the 
apex and tipped with a single cell, rarely rounded, obtuse or apicii- 
late, sinus acute, margin entire or slightly^ crenukite, rarely vaguely 
sinuate ; inflorescence autoicous: 9 inflorescence vsometimes borne 
on a leading branch, sometimes on a more or less abbreviated 
branch (the latter in extreme cases bearing only one leaf in addition 
to the bracts), innovating on one side, rarely on both, the innova- 
tion sometimes simple but usually branched and often again florif- 
erous; bracts obliquely spreading, more or less complicate with 
a blunt keel, lobe narrower than in the leaves, oblong to oblong- 
lanceolate, 0.6 mm. long, 0.25 mm. wide, narrowed to the acute 
or obtuse apex, margin slightly crenulate and irregularly sinuate 
or sinuate-dentate, loloule very variable, 'averaging about o.isX* 
0.08 mm., usually Hgulate- in. outline,, the apex blunt , or sharp 
and the 'margin entire or nearly so.; bracteole broadly oblong to 
oblong-quadrate, averaging about‘o.5Xo.35 nini., bifid aboin 
third wdth erect, o.r connive'iit acute divisions .and a. viay na.rrow 
'..sinus, margin minutely 'Crenulate and often irregularly siuualc- 
■dentate, cK:easionally with one. 'Or. two- sharp., lateral teeth; perianth 
:obovoid fro-ni' a, narrow base, 0.65- mm. long, 0.4 mm. wide, oft<m 
'developing' a long. -cylindrical stipe after 'fertilization, truncates at 
the apex; with, rounded, angles,’ 'terete belO'W, bluntly .five-keeled 
'in apical region, bea'k none, '’surface' .more ordess-rGUghenecl horn 
'convex cells especially along ’the ■keels.:''cf mflorescence:occupying 
a'' short ''branchy not proliferating' ;’.'"-bracts in two , .to: . six ' pai.rs'., 'im-' 
bricated, delicate in texture (the cells without local thickenings), 
shortly and subequally bifid wdth a strongly arched keel and obtuse 
to subacute divisions; bracteoles restricted to bavse of inlloresceiUT*, 
minute, orbicular, similar to the imderleaves; antheridia borne 
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singly: capsule about 0.2 mm. in diameter; spores greenish, 
minutely verruculose, about i6ju in short diameter; elaters about 
9iU wide. (Plate 10.) 

On rocks. New Providence: Maidenhead Coppice, E, G, 
Britton (2^6 p,p,^ 3248, 324P); without definite locality, A, E. 
Wright (communicated by W. G. Farlow), The species was 
described by Spruce from specimens w^hich he collected on the 
trunks of palm trees in the vicinity of Para, Brazil. These speci- 
mens were afterwards distributed in Hepaticae Spruceanae . They 
tend to be a little more robust than the Bahamian plants but 
agree with them in all essential respects. No other stations for 
the species are at present known, although its occurrence is surely 
to be expected in the Antilles and in other intermediate regions. 

The great variability of Taxiiejeunea ohtusangula is one of its 
striking characteristics, and the fact should be emphasized that 
the perianths are often borne on slender branches which show 
the typical vegetative peculiarities of the species much less clearly 
than robust and sterile shoots. The underleaves and the peri- 
chaetial bracts are perhaps the most variable organs. Spruce 
describes the underleaves as imbricated and cordate. The im- 
brication, however, seems to be exceedingly rare except near the 
tips of vigorous branches, and although the cordate condition may 
be considered typical, the majority of the underleaves are rounded 
or even cuneate at the base. The bracts are especially variable 
in their lobules, and there is sometimes a marked difference between 
the outer bract of an inflorescence and the inner bract, especially 
when the latter is the only one subtended by an innovation. 
Under these circumstances the lobule of the outer bract is some- 
times very slightly modified and may be inflated in much the 
same way as on ordinary leaves; the lobule of the inner bract, 
however, is invariably narrow and plane. In other cases the outer 
bract, even when no innovation subtends it, shows the same modi- 
fication as the inner bract. Very frequently the lobule is nothing 
more than a fold at the base of the lobe and can scarcely be dis- 
tinguished when the bract is spread out flat. The perianth is 
remarkable because it develops no beak; it simply contracts at 
the apex to a small circular opening. 

The position of T. ohtusangida in the genus Taxiiejeunea is 
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somewhat aberrant, as Spruce has already pointed out. In 
most of the species which have been referred to this genus the 
female branch is repeatedly floriferoiis by innovations and thus 
gives rise to a sympodial cluster, which bears a series of flowers 
or perianths along its upper side. In T. obtusmigula there is no 
approach to such a condition- The innovation is frequentl3.^ com- 
pletely sterile, and even when it is floriferoiis there is so much space 
between the two flowers that there is no question of a cluster. 
The absence of this particular character indicates an approach 
to the genus Lejetmea, but the other characters of the species seem 
to warrant its retention in Taxilejeunea^ especially since other 
species of this genus have been described in which there are no 
distinct clusters or in which such clusters are only occasionally 
developed. 

21. Leptolejeunea elliptica (Lehm. & Lindenb.) Schiffn. 

Evans, Bull. Torrey Club 29: 499. pi. 23. f. i-y. 1902. 

On bark. New Providence: Soldiers Road, E. G. Britton 
{824 p^pi)> Widely distributed in the tropical regions of America, 
Asia, and the Pacific Islands. Usually growing on living leaves. 

22. Brachiolejeuna bahamensis Evans, Bull. Torrey Club 35: 

3S3. pL 28. f. 1-14. 1908- 

On. bark. Abaco: Old Kerr's Point, Brace (202/ p*p-)^ New 
Providence: Soldiers Road, Coker (ip.p.) ; ten miles west of Nassau, 
Coker (2);, near Tea House, E. G. Britton (jipi) p (h'aiitstown, 
E. G. Britton {562); Fox Hills Path,- Britton & Millspaugh {2()go); 
north slope of Blue Flills,' E. G. Britton '{5S4 p.p.). WixtWngS' 
Island : Cockburn Town- .and. vicinityi Britimt & Millspaugh 
{6120 j 6134 p.p.). Crooked’ Island': Stopper Hilk-Emre 
the type; road to Vauxhall, Brace {4746). „ In. Coker's - list . the 
species- appears as E. corticaUs. Cuba; .Florida. The, Florida' 
specimens, w.hich have not before-been reported, were detected by 
'.".Miss C.'.C. .Haynes; they .were collected. - by Small and /Nash..- -on 
Old Rhodes Key, south of Miami i4<^4 p-p-)s 

23. ': ' B.rachiolbjeunea. c'orticalis '(Lehm. Lindenb..) 'Schiffn. 

Evans," Mem. /Torrey'"CIub.:8-:-' /p.i-i'jr. ' 

On bark. Great Bahama: Pinder’s Vointy Britton & Mills^ 
patigh (2333); Barnett’s {2646); 
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Golden Grove, Britton & MillspaugJi 2723) . .Cat Island: 

the Bight and vicinity, Britton &’ Millspangh {s8gg). Tropical 
America; Florida. 

24. Lopholejeunea Sagraeana (Mont.) Schiffn. Evans, BiilL 

Torrey Club 34: 24. pi. j./. 10-20. 1907. 

On bark. Andros: near Nicholl’s Town, Small Carter 
{8g66 p.p.). New Providence: Soldiers Road, E. G. Britton {818, 
824 p.p.) ; Waterloo, near old fort, E. G. Britton {2) Maidenhead 
Coppice, E. G. Britton {3215 p.p., 3217 p.p., 3230 p.p., 3254 p.p., 
3237 p.p., 6334, 6377, 6378). Widely distributed in tropical 
America; Florida; also reported from Africa and the East Indies. 

25. Caudalejeunea Lehmanniana (Gottsche) Evans, Bulk 

Torrey Club 34: 554* pl^ SS^ f- 1-^2. 1907. 

On twigs. New Providence: Maidenhead Coppice, E. G. 
Britton {237). Widely distributed in tropical America; Florida. 
The Florida specimens have not before been reported ; they were 
collected by Small and Carter near Long Prairie {2812 p.p.) 
and determined by Miss Haynes, who has kindly communicated 
a portion of the material. 

26. Mastigolejeunea auriculata (Wils. & Hook.) Schiffn. 
Evans, Mem. Torrey Club 8: 129. pi. 17. f. lo-ig. 1902. 

On bark and rocks. Andros: near Nicholks Town, Small 
Carter {Sgdy). New Providence: Mt. Vernon, Coker (7); 
Soldiers Road, E. G. Britton {687, 688, 3163, 3i6g); Southeast 
Road, Coker {3)] Waterloo, E. G. Britton (i); Farringdon Road, 
E. G. . Britton {2jg,326o) ; Maidenhead Coppice, E. G. Britton {23 Jt, 
3214, 3230 p.p., 6374). , Widely ■■distributed' in tropical America; 
Florida tO"Louisiana. 

27. Archilejeunea viRiDissiMA (Lindenb.) Evans, Bull. Torrey 
^Ay o.Glub 35: l^gr pl^ 8. f: 1-8. ' .;.I908. /-'' 

On bark. Great Bahama : Eight Mile Rocks, Britton & Mills- 
patigh {2603). Venezuela; Porto Rico; Jamaica. 

28. Leucolejeunea unciloba (Lindenb.) Evans, Torreya 7: 

228. 1908. 

Archilejeunea Sellowiana Steph. Evans, Mem. Torrey Club 
8 : 125. pL 16. f. 12-20. 1902. ' 
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On bark. New Providence: Soldiers Road, E. CL Britton (666^ 
p.p.). Widely distributed in tropical America; Rhode Island 
south to Florida and west to Texas. 

29. Leijcolb:jeijnea xanthocarpa (Lehm. & Lindenl).) Evans, 

Torreya 7: 229. 1908. Bull. Torrey Club 35: 172. pL 7. 

/. 12-23. 1908. 

On bark. New Providence: Nassau, A. E. Wight (communi- 
cated by W, G. Farlow); Soldiers Road, G. Britton {3168); 
Maidenhead Coppice, E. G, Britton, 3247 p^pi)^ Widely distrib- 
uted in tropical America; Africa; Java. 

30. Frullania a'Rietina Tayl. 

On twigs. New Providence: GxBXitstov^w, E.G^ Britton (557)*. 
Widely distributed in tropical America; Florida. 

31. ' Frullania GiBBOSA Nees. 

On bark, Abaco: Old Kerr's Point, Brace (2022). New Prov«* 
idence; Soldiers Road, Coker {18 p^p-); Waterloo, E. G. Britton 
(3 P*P ') ; Maidenhead Coppice, E. G. Britton (3247 p.pC ) ; Lake 
Cunningham, £. G. Britton (645 p*pi); near Tea House, E. G. 
Britton (31 g4); near Clifton, E. G. Britton (739 p»pi)* Widely 
distributed in tropica! America: Alabama."** 

32. Frullania obcordata Lehm. & Lindenb. 

Frullania caroliniafia Sulliv. 

On bark. New Providence: Soldiers- Road, E. CL Britton (S20 
p,p-, 3164 p>p*)\ Maidenhead Coppice, EL G. Britton (3247 P4^C}; 
Lake Cunningham, E. G. Britton (645 p.p.) ; Grantstown, E, CL 
Britton {565 P4^C); Rifle Range Coppice, E* CL Britton (561' P 4 ?*)* 
Tropical America; /Florida to Louisiana. 

33. - . , Frullania RK:)jANEiREN.srs (Raddi) .Spruce. . 

,;On. twigs. '.New Providence., E. G. Britton ' (557). 'Widely 
distiibuted in tropical America.' 

34..'' Frullania .squarrosa . '(R. BL' & N.)'Dumort. 

■' ' On bark'. ,. Great Bahama: near' Eight. Mile Rocks, Brace. ( 37 i 85 c. 
• B'erry -Islands:. Lignum, Vitae 'Gay, Britton & , MUbpmigk (2330). 
New Providence: Mt, Vernon, (p)'; Soldiers Road, Cater' (ii),. 

* According to Stephani, Sp.edea 'BepaL 4: 344. 1910* Thin is the first record 
for the United States,.' 
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E. G. Britton (823 p.p,, 3164 p.p., 3167, 3172 p.p., 3173) ; Waterloo, 

6r\ Britton (6632, 663g); Maidenhead Coppice, E. G. Britton 
{3217 p.p,^ ^575) j Lake Cunningham, E. G. Britton (641); 

near Clifton, E. G. Britton {73^ p.p.)] Carmichael, E. G. Britton 
(440j 443 p‘pi); Seven Hills, E, G. Britton {3361). Eleuthera: 
near the Bluff, E. G. Britton {6323). Anguilla Isles: South End, 
Salt Key Bank, Wilson {8034), Widely distributed in tropical 
regions throughout the world; Connecticut to Ohio and south to 
Florida and Louisiana; Bermuda. 

It will be seen from the species listed that the Jubuleae com- 
prise seven eighths of the entire number and that the Metzgeri- 
aceae are as yet unrepresented in the collections made on the 
Islands. The Anthocerotaceae are not wholly absent. Sterile 
specimens of an Anthoceros allied to A. levis L. were collected by 
Brace along the Adelaide Road, New Providence 0pi7), but it is 
impossible to identify them without sporophytes. The pre- 
ponderance of the Jubuleae indicates the tropical character of the 
hepatic flora. All but five of the species, in fact, are definitely 
known from the Antilles and all but ten from Florida, numbers 
that will doubltess be reduced upon further exploration. Most 
of the species which occur in the Antilles are confined to the low- 
lands, even on mountainous islands, although a few of them follow 
the path of civilization into higher altitudes and make their ap- 
pearance along roadsides and in plantations. It seems rather 
surprising at first that only five of the Bahamian species are known 
from Bermuda.* The flora of the more northern island, however, 
is much more closely related to that of the northeastern United 
States, even though it does contain certain subtropical elements. 

' " Yale University. '. 

■ * See Evans:. The: Hepaticae of. Bermuda. '■ Bun.. .Torrey Club 3.3 :, lap-'iss. pi. 6 . 

1906. . . . 
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Bxplaiiatioii of plates asisi 1C> 

The iigures were drawn by the writer and prepared for publication by Mr. 
Stanley C. Ball. 

Plate 9 

Redolejeunea Brittoniae Evans, i. Part of a braiicli bearing a perianth witli 
a second female inflorescence on the innovation, postical view, X35. 2. Part of a 

leading branch with a male inflorescence, proliferating at the apex, postical view, X3S. 

3. Part of a robust sterile branch, postical view, X35. 4. Leaf, antical view, X 35. 

5. Cells from middle of lobe, X265. 6. Apex of lobe, X200. 7. Apex of lobule, 

X200. 8. Apex of an underleaf division, X200, 9-1 1. Bracts and bracteole from 

a single involucre, X3S. 12. Transverse section of perianth in apical region, X3S. 
The figures were all drawn from specimens collected by E. G. Britton; Fic;. 2,5,6, 
and 7 from 6308, the others from the type specimen (602). 

Ceralolejeiinea inlegrifoHa Evans. 13. Part of a leading branch with a female 
inflorescence, postical view’, X35. 14. Part of a leading branch bearing two .short 

branches with female inflorescences, postical view, X35. 15. Two leaves, antical 

view, X35. 16. Cells from middle of lobe. X265. 17. Apex of lobule. X200. 

18. Apex of an underleaf division, X200. 19. Bract and bracteole, X3S. The 

figures were all drawn from the type specimen (72/). 

Plate 10 

TaxllcJeHnea ohtusanguhi (Spruce) Ev^ans. i. Part of a leading lirandi with a 
perianth and a male inflorescence, postical view, X35. 2. vShort lirancli with a 

perianth, postical view, X35. 3* Part of a robust .sterile brancli, postical view, X3.5. 

4. Two leaves, antical view, X35. S. Cells from middle of lobe, X265, 6, 7. Apices 

of jobes, X200. 8, Apex of lobule, X200. 9. Celhs from l::mse (>f irrufeiicaf, X200. 

;io. 'Apex of an underleaf division, X200. Bracts and firacteole from a shigle 

involucre, X45* ■ t4: 16, Bracts and bracteole from another involucre, X -bC 17,. 

Transverse .section <}f perianth al:>ove middle, X35, 'riur figures were all ('Irawii from 
speeimems collected l:.>y E, .G, Britton; fig, 3'-no from tin:' others frorrv256. 



Early spring aspects of the coastal plain vegetation of South 
Carolina, Georgia, and northeastern Florida 

Roland M- Harper 

The first week in March, 1910, I journeyed from Washington, 
D. C., to Jacksonville, Fla*, on a through train of the Southern 
Railway, traversing the Piedmont region from Washington to a 
few miles north of Columbia, S. C., and the coastal plain the rest 
of the way. That part of the route lying in the Piedmont region 
has been in operation, and the region as a whole has been fairly 
thickly settled, so long that the opportunities for studying natural 
vegetation from the train along there are now rather limited. 
But in the coastal plain portion civilization has not yet made such 
serious inroads. That part of the railroad in. South Carolina 
between Columbia and Perry, 32 miles, and Allendale and Hardee- 
ville, 51 miles, is only about a dozen years old, having been built 
by the Southern Railway in the last few years of the nineteenth 
century in order to gain an entrance into Savannah. From 
Hardeeville to Jacksonville the tracks of the Atlantic Coast Line 
are used, and of this the part between Jesup and Folkston, Georgia, 
54 miles, was built by the Plant System, shortly before its absorp- 
tion by the Atlantic Coast Line in 1902, to shorten its mileage 
between Savannah and Jacksonville by about 20 miles. Even 
along the older parts of the railroads in the coastal plain, such 
as that between Savannah and Jesup, which has been in operation 
for half a century, there is still a much larger proportion of the 
original forest to be 'seen than in the Piedmont' regionv ' . 

The schedules of the only through train on that route at the 
time indicated were most convenient for my purposes. M ost of 
the Piedmont region, where what little remains of the vegetation 
had hardly awakened from its winter sleep (spring having been 
a little late in the South in 1910), was traversed at night, while in 
the coastal plain portion of the route, where the vegetation was 
more advanced, phenologically speaking — mainly on account of 
the lower latitude and altitude—and there is more for a botanist 
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to see even in winter, I had daylight all the way. It iiappeiis also 
that I had been over all the Piedmont portion of this route, between 
Washington and Columbia, by daylight in former yeafvs; while 
vsouth of Columbia it wUvS all new to me excefit three sections 
in. Georgia, namely, from the Savannah River to Jesup, 74 miles, 
Horteiise to Nahimta, 9 miles, and Folkston to the St. Mary's 
River, 3 miles. From Columbia to Savannah, however, I was 
nowhere more than 12 miles from the Seaboard Air Line, on which 
I had traveled northward a little more than seven months pre* 
viously.'^ 

The train I was on made about 45 miles an hour, including 
regular stops (which were few); and at that speed I could not 
identify many herbs, especially so early in the season. However, 
some observations of more than passing interest were made on 
the w^oody plants, some of which are rapidly becoming scarcer 
along the route to be described, owing to the “pernicious activity^’ 
of lumbermen and farmers. 

At daybreak on the fourth of March I was just passing Blythe- 
wood, S. C., which is about 20 miles north of Columbia and at 
the inland edge of the fall-line sandhills, whose summer vegetation 
I described superficially last 3^ear.t These sandhills continued 
all the way across Richland and Lexington counties, and to the 
vicinity of Perry in Aiken County, 32 miles vSoiith of Columbia. 
In this region the lumbering of long-leaf pine seems to have 
practically ceased, and the turpentine industry (which is based on 
the same tree) nearly so. Agriculture has not - quite .kept pace 
with the destruction of the pines,' and t:he region is. still very 
sparsel}'" settled, except in-the i:mmediate vicinity of Cc>liinil:)ia ai'id, 
other fall-line' cities. .The,. highest and barrenest' portions ' of ' the 
sandhills; ' 'on (this , route at least, ' seemed ' to .be about ' 15,' , miles 
■ south of' the. Saluda' ' River, or approximately "halfway ' between : 
Columbia and Perry. ' 

- '.'T'he fo!lowi.ng' plants were observed more than once' in passing' 
., through ' the sandhilLcountry. t' , 

*See Bull. Torrey Club 37: 407, 592. 1910-11. My 19.10 route cro.ss(*t,i that 

of 1909 at an unnamed point about two-thirds of the way from Columbia t<.> Savannali. 

; ■ ,t Bull. '.Torrey Club 37:' 41.2,: 413-' '19..10. 

4.,'^^ thiS' and'the subsequent lists evergreens 'are 'Indicated by l.>ol<l-fac(jd type, 

, 'which, will aid' the, reader in, picturing.. 'to. 'himself Jh^^w they stamJ out conspicuously 
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Trees 

20 PiBtis paltistris 
1 6 Quercus Catesbaei 
7 Nyssa bifiora 
6 Finns Taeda 
5 Finns serotina 
4 Finns ecMnata 
2 Liriodendron Tulipifera 
2 Magnolia glauca 
2 Acer rubrum 
2 Chamaecyparis thyoides 


Shrubs 

6 Phoradendron flavescens 
4 Smilax laurifoiia 
3 Arnndinaria tecta 

3 Ceratiola ericoides 

Herbs 

4 Kuhnistera pinnata 

3 Andropogon virginiciis 
3 Lupinns diffusns 


The relatively higher rank of most of the evergreens in this 
list, as compared with the same species in the corresponding list 
ill my previous paper, is of course due mostly to the pre-vernal 
leaflessness of the deciduous trees. The two non-evergreen herbs 
mentioned have stiff erect stems which are just about as conspicu* 
Oils in winter as in summer. 

From about Perry to Allendale, 46 miles, I was in the ^'middle 
country’' or upper pine belt" (previously described*), which is 
somewhat less hilly and less sandy than the sandhills, and mostly 
under cultivation, as I have stated elsewhere. The following 
plants were noted as characteristic. (The names of introduced 
species are in parentheses.) 


Trees 

18 Finns Taeda 
17 Finns palustris 
10 Taxodium imbricarium 
7 Acer rubrum 
6 Quercus Catesbaei 
6 Nyssa bifiora 
4 Magnolia glanca 
3 Quercus marylandica^ 

2 Xiquidambar .Styracifiua 
■ ' ■' 2 (Melia Azederach) ' ; 

,2' .Qnercns 'nigra', 


■ Shrubs . , 

5 Phoradendron flavescens 
5 Smilax laurifoiia 
5 Arnndinaria tecta 
5 (Prunus angustifolia) f 

' ■Herbs ■ 

4 Tillandsia nsneoides 
2 (Isopappus divaricatus) 

2 Erianthus sp. (in shallow ponds) 


The pine barrens may be said to begin with the appearance of 


in the winter landscape. The figures here have the same significance as in my 1910 
paper above referred to. 

*L. c. 4ii”4i2. 

t This was the only deciduous shrub identified from the train that day. It 
happened to be in bloom at the time; otherwise I might have not noticed it quite so 
often. 
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Pintis lUJiofMi, near Allendale. The transition from the iindiilat^ 
iiig farming region, just described, to the more typical flat dairii:) 
pine barrens dotted with shallow ponds is very gTadiiab however, 
and the exact boundary cannot be located at present witliin several 
miles. A brief description of this kind of country, based on. obser- 
vations made mostly in the same county (Hampton) in 1:906 and 
1909, has already been published.'*'' Although the railroad be- 
tween Allendale and Hardeeville is only about a dozen years old, 
as stated above, the lumbermen have already cut nearly every 
pine tree within sight of it, that was W'orth taking. Many of the 
logs however were doubtless hauled to other railroads near by, 
or to the Savannah River, before this railroad was built. A pretty 
good description of the southern part of the region now under 
consideration can be found in Bulletin 43 of the U. S. Bureau of 
Forestry, entitled ^‘A working plan for forest lands in Hampton 
and Beaufort counties, South Carolina,” by Thomas H. Sherrard, 
published in 1903. 

The following plants w^ere noted in the 51 miles of pine barrens 
traversed in South Carolina. 


Trees 

24 Pintis Taeda 
22 Piniis Elliottii 
xS Pintis palustris 
14 Taxodium imbricarium 
10 .Nyssa bitlora f 
10 Acer rubrum 
7 Pinus serotina 
7 Pintis echinata 
6 Qtiercus nigra ■ 

3 Magnolia glatica 
2 Magnolia grandiflora 


Shrubs 

9 Smilax laurifolia 
9 Ilex glabra 
7 Myrica cerifera 
6 Pboradendron flavescens 
5 Ilex myrtifolia 

2 Arundinaria tecta 

.Herbs ■ 

16 Tillandsia tisneoides ' 

3 Tril'isa odomtiasima?,, 

3' Carex Walteriaiia? : ' 

2 Erianthus sp. (in poutis) 


The occurrence in this list of several woody plants of climax 
tendencies, such as Pinus Taeda, P. echinata, Quercus nigra, 
Magnolia grandiflora, and Myrica cerifera, is probably to be ex- 
plained by the proximity of the Savannah River bottoms in the 


''^L. c. 409, 4i'0.' ■ ' ' .. . 

;'tln Mr, Slxerrard’s: report on,- this region, the 'black gum Is referred, probably 
-erroneously, to Nyssa sykatica. ' See in this connection '!Bull Torrey Club 34; 352, 
4907 '(fifth footnote).', ■ ■ 
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last few miles. Qitercus Catesbaei was not seen at all between 
Allendale and Savannah, probably because the country is not 
quite high and dry enough for it. It is interesting to note that 
this list contains five of the six pines which, are indigenous to the 
coastal plain of the Carolinas and Georgia; and the other one, 
P. glabra, was seen in the same region too, but only once. Pimis 
palustris was doubtless originally far more abundant than any 
other tree in this region. 

A mile or so southwest of Hardeeville the railroad enters the 
bottoms and swamps of the Savannah River, which are here about 
three miles wide on the South Carolina side and perhaps a little 
narrower on the Georgia side. Some notes on the swamp timber 
northwest of Hardeeville (nearer to Purysburg, a place mentioned 
a few times in Elliott’s Botany of South Carolina and Georgia) 
can be found in the paper by Sherrard, above mentioned. 

The following plants were noted more than once in the first 
seven or eight miles after leaving Hardeeville. 


Trees 


Shrubs 


6 Acer rubruni 
5 Pinus Taeda 
4 Taxodium distichuiii 
4 Nyssa unitlora 
4 Liquidambar Styracifiua 
4 Quercus nigra 
3 Pinus echinata 
2 Ulmus sp. 

2 Magnolia grandiflora 
2 Salix nigra? • 


4 Sabal glabra 
3 Phoradendron flavescens 
3 Arundinaria macrosperma 
2 Myrica cerifera 

Herbs 

8 Tillandsia usneoides 
7 Zizania aquatica 


From the river to Savannah and thence south westward to 
within a mile and a half of Walthourville, a total distance of about 
53 miles, the railroad is mostly in what might be called the coast 
region of Georgia, though farther inland than the salt marshes 
and live oak hammocks, which are characteristic of the region. 
'.Along the' .railroad .the country' is '■very .level, the soiiis.Tather silty,, 
or perhaps marly in a few places, and the vegetation is much nearer 
the climax condition than it is in the pine barrens a little farther 
inland. A few estuaries which were crossed bring to view a number 
of marsh plants, only a few of which were seen more than onGe, 
however. 
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A large part of the coast region has been under cultivation 
ever since the colony of Georgia was founded, about 175 years ago, 
and most of the inhabitants are negroes, as is the case in many 
other parts of the South where agriculture has long been the leading 
industry. This region corresponds in part to the ^ ^ savannas ” 
and 'dive oak bottoms*’ described by Dr. R. H. Loughridge in 
his report on the cotton production of Georgia.'’' 

The coastward edge of the pine barrens is rather vaguely 
defined, and probably irregular as well, and in these 53 miles quite 
a number of pine-barren plants were seen, which probably indicate 
tongues or projections of the pine-barren region extending a short 
distance across the railroad. 

It happens that on July 17, 1909, I came into Savannah from 
the southwest, the last 57 miles being on the same route here 
described, and then turned westward, passing out of the coast 
region near Meldrim, about 18 miles from Savannah. In order 
to compare the summer and winter aspects of the vegetation 
along what is for the most part the same route, I will here place 
in parallel columns the results of the two trips, the first from Wal- 
thourville to Savannah and Meldrim, 56 miles, and the second 
from the Savannah River to Savannah and near VValthoiirville, 
53 miles. 

July March 


TREES' 


Trees 


29 Pinus Taeda 
20 Acer rubrum 
1.5 Nyssa biilora 
IS' Pinus serotma 
12 Pintis palustris ' 

8 PintJS Elliattii 
8 Magnolia glanca 
7 Quercns nigra 
5 Magnolia grandiiora 
, 5 Liquidambar vStyraciflua 
. 4. 'Taxodiuin imbricarimn ' ; 

* Tenth Census U. S. 6 : 317. 423, 424. 1884. Also in Hendensonts Coin- 

inonvvealth of Georgia, 1 14-1 16. 1883. Later descriptions of the same region can 

be found; in Ann. N. Y. Acad..:'Sci. 17;' i'go6; and in 'the preliminary reports on 
the' soils, in the vicinity of Savannah and' Brunswick by, J. A. B,onsteeI and H. H. 
Bennett, respectively (circulars , 19 and''''2i of the U..S.' Bureau of Soils, July, 1909, 
and February, igio). 


33 Pinus Taeda 
24 Liquidambar Styracidua 
23 Nyssa biflora 
20 Pinus serotma 
12 Taxodium irnbricariura 
1 1 Pinus Elliottii 
6 Pinus palustris 
6 Acer rubrum 
4 Taxodium distichum 
3 , Nyssa uniflora 
2 Nyssa Ogeche 
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2 Finns ecMnata 

2 Quercus Phellos 

Shrubs 

5 Serenoa serrulata 

4 Fhoradendron flavescens 

3 (Baccharis halimifolia) 

3 Myrica cerifera 

2 Clethra alnifolia 

Herbs 

23 Tillandsia nsneoides 
8 Eupatorium rotundifoliunx 

6 Eriocaulon decangulare 

5 Pluchea bifrons 

4 Pontederia cordata 

3 Osmunda dnnamomea 
3 Sdrpiis Eriophorum 

3 Jussiaea grandiflora 
2 Zizania aqiiatica 
2 Jnncus Roemerianus 
etc. 


4 Quercus falcata 

4 Taxodium. distichiim 
3 Nyssa uniflora 

3 Piniis echinata 

2 Quercus virginiana 
2 Juniperus barbadensis? 
(on borders of marshes) 

Shrubs 
20 Myrica cerifera 
12 Phoradendron flavescens 
8 Sabal glabra 
6 Serenoa serrulata 

5 (Baccharis iialimifolia) 

4 Ilex glabra 

2 Smilax lanceolata 

Herbs 

28 Tillandsia usneoides 

5 Juncus Roemerianus 
4 Zizania aquatica 

3 Orontium aquaticum 


It will be noticed that the five pines, also Taxodium distichum, 
Nyssa uniflora, Phoradendron, Baccharis, and Tillandsia, occupy 
the same relative rank, or nearly so, in both lists. Acer rubrum 
and Liquidambar just about interchange places, doubtless because 
in March the former was in fruit, and therefore conspicuous and 
unmistakable, while the latter is not so readily identified when its 
characteristic leaves are off, especially in young trees which bear 
no bmt. Magnolia glauca, M, grandiflora, and Myrica cerifera, 
which stand higher in the March list, are evergreen, and Quercus 
nigra nediTly. so in that latitude* : .V.': 

From Walthourville to Jesup, Folkston, and Jacksonville, a 
distance of about 1 18 miles, my route was through flat pine barrens, 
'■'averaging', perhaps :;,5a: 'feet' abo-ve .sea level, '^^dotted." with'.':'nume'rQUs, 
very shallow depressions with no outlets, and traversed by sluggish 
streams, most of them mere branches, with their channels only a 
few inches or feet below the general level, and bordered by com- 
paratively wide swamps. This region corresponds approximately 
with Loughridge's “pine and palmetto flats^^*^ in Georgia, and 

Sd. 17: 20. 1906; Southern Woodlands i®: 20-23. 1907 (where I treated it as 

a subdivision of the Altamaha Grit region); and Pop- Sd. Monthly 74*. 601, 602. 
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with the flatwoods of northeavStern Florida, descrilied at the same 
tim€^ by I 3 r. E. A. Smith.* 

Ill Nassau County, Florida, about 30 miles out troni Jackson^ 
viile, the railroad crosses obliquely a low sandy ridge w;hich seems 
to extend parallel to the -coast for over 100 miles in Ceorgia and 
Florida.! About the only noticeable difference in the country 
east and west of this ridge is that east of it many of the creeks 
seem to have cut down through the sand and day of the pine 
barrens into marl beds, as indicated by the presence of supposedly 
calciphile plants like Taxodium distichum, Juniperus, Sabal, 
Cladium, etc., in their swamps. J 

In these flat pine barrens lumbering is a very simple operation, 
and the lumbermen have already done their worst. Along the 
route here described the day of the big sawmill § is past, and 
small ones and turpentine stills are becoming scarce. The greater 
part of this destruction of forests was probably accomplished in 
the decade immediately preceding the building of the short line 
from Jesup to Folkston, Long-leaf pines are still everywhere in 
sight, but only small or defective specimens. The farmer is 
following slowly after the lumberman, and will probably in time 
obliterate nearly all distinctions between this region and the 
adjoining ones, except the topography. 

Although many plants have been collected in the neighborhood 

* Tenth Census U. S. 6: 202, 203, 23-1, 232. ■ 1884. Tlie latest <leserii)tiinKs of 
this part of Florida are in the Third Annual Report of the Florida State Geological 
Survey (January,' 191:1), pages 92, 96, 97, 126, 135, 136, 224, 225. 

t For notes on this ridge in geographical literature .see 'Lougliridge, 'rentli .Census 
'U. S. 6: '3 .15, 316 (last pa,rag.raph), 3:17* 4^2 -L 423, 424. .1884; '.McCallie, Gcol, Surv. 
Ga. Bull. 8: 96 (line 26). 1902; Sellards & Gunter, Ann. Rep. Fla, Geol. Surv, 3; 
126, 136., ' 19,11. ■■ Also, Pop. Sci. Monthly 74: ^>03 (near bottom), 605. ,'1:909; .Ann, 
-Rep, Fla. Geol. Surv. 3: 225. pL 16. X911. It .was called a terrace by l„4,>ughridge, 

and 'a dune hy McCallie. 

: JSee' Bull. Torrey Club 32; 158. 459. ;i90$. ' One of the calcareous swamps' 
between Folkston and' Jacksonville, w.hich I 'first observed ' fro'in" the train on ,Mt:i:rd't 
4th and examined at leisure the latter part of May, contributed largely to tire habitat 
list on pages 241 and 242 of the Florida report just cited. 

■ §,In the long-leaf 'pine region a pretty, sharp distinction can ''be' made 'between 
big and" little, 'sawmills, the former being built, to stay ■ several years, and being p,'ro-' 
.vided ' with a' wa.ste burner, or slab pit,' a contri'vance' ^by '. which .the slabs 'Wasted "iii' 
sawing are conveyed up a long incline and dropped into a hre which burns day and 
night.: ' The '.small m,ills : are' rnore te'm.p'drary>£faire', '-and: lack this conspinums ai')- 
' pendage. '1 
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of Jesup, Folkston, and especially Jacksonville, the vegetation of 
the flat pine barrens has apparently never been described except 
ill the most vague and general terms, as it might be by a 
person with no knowledge of botany whatever. And Nassau 
County, Florida, through which I passed for 23 miles, has scarcely 
been visited by collectors or mentioned in botanical literature* 
The following list will give the reader a pretty good idea of 
the prevailing trees and evergreen shrubs of the region under con- 
sideration, but of course only a very small fraction of the herbs. 


Small Trees or Large Shrubs 

2 1 Cliftonia monophylla 
21 Ilex myrtifolia 
5 Nyssa Ogeche 

Shrubs 

68 Serenoa serrulata 
29 Ilex glabra 
20 Smilax laurifolia 
5 Pboradendron flavescens 
4 Sabal glabra 
2 Pieris nitida 

Herbs 

2 Andropogon virginicus 
2 Cladium effusum 

Besides the branch, creek, and river swamps common to most 
flat pine-barren regions there are two other palustrine types of 
vegetation, characterized by shallow stagnant water ; namely, 
cypress ponds, with Taxodium imbricarium and Finns BUioiHi 
the'' dominant 'trees', and a' jower -story of myrtifolia and often^ 
Nyssa biflora; and', bays '(somewhat .-Tesem'bling /the pocosins' of 
eastern North Carolina), with Finns serotina or sometimes P. 
EUioUii dominant and a dense undergrowth of large evergreen 
shrubs and vines, such as CUftonia and Smilax. Finns EUioitii 
and F. serotina, though sometimes seen together, were usually 
separated. Just what causes the difference in the vegetation 
of these two kinds of depressions is not clear, but it seems prob- 
able that the sand is deeper and the water level more constant 
in the bays than in the pond^; and my recent studies of Florida 


^2 Pintis Elliottii 
63 Pinus palustris 
59 Taxodium imbricarium 
28 Pinus serotina 
20 Magnolia glauca 

19 Acer rubrurn 
1 1 Nyssa biflora 

8 Quercus Catesbaei 
7 Pinus Taeda 
4 Taxodium distichum 
4 Quercus nigra 
2 Juniper us virginiana? 

2 Magnolia grandiflora 

20 Tillandsia usneoides 

3 Aristida stricta 
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peat problems have shown that the amount of seasonal fiiictiiatioii 
of water is of fundamental importance to aquatic vegetation, thus 
c^xplaining several peculiarities of distribution which could not be 
satisfactorily explained in any other way. 

The following notes will throw some light on the inland, coast- 
ward, northern or southern limits of certain species observed in the 
ten hours it took to go from Blythewood to Jacksonville. 

Nyssa Ogeche Marsh. Occasional from the Altamaha River 
to the St. Mary’s, including the swamps of both rivers. This 
species has long been credited to South Carolina, perhaps because 
it w^'as once described by Walter (as N. capitata). But Walter's 
Flora Caroliniana contains the names of a considerable number of 
plants that probably do not grow within many miles of his home 
(which was near the center of the coastal plain of South Carolina), 
and a few that have not even been seen in South Carolina at all, 
in modern times at least; and it is reasonable to assume that he 
had some specimens from the two adjoining states in addition to 
those from his own.* 

The Michauxs, father and son, and Elliott, all placed the 
northeastern limit of Nyssa Ogeche sX or near the Ogeechee River 
in Georgia; and I do not remember seeing it even as far northeast 
as that, although I have crossed that river on every railroad bridge 
and a few wagon bridges, making over a dozen different places in 
all. Herbarium specimens distributed by the late Dr, J. H, 
Mellichamp of. Bluff ton,- S, .C., would appear to be from: a, tree 
traOwSplanted from the Ogeechee River vswamps, judging from a 
brief note in Garden and Forest (7 : 500) for Dec. 12, 1894. 

* Amoiig the specie.^ mentioned by Walter, which do not «eem to have been seen 
in his neighborhood recently, if at all, the following occur to me: 

MarshiiUia trinervia, Mesadmia sulcata (see'Torreya S: iS3), Aster caroUndanus, 
Asclepiodora viridis (see Elh, Sk, i: 327. 1817), Frasera caroUnensis, Sabbatia (k* 

candra (see Btill. Torrey Club 37.'': 595), Cholisma ferruginear. Leucothoe Catestmei, 
Zizia cordata, Ilex myriifolia, Robinia hispida^ Baptism villosa (see Coker, , Torreya 
ii: 10), Crataegus aestivalis, Malapoenna geniculata. Benzoin meMssaefoUufn, Mag’- 
nolia Fraseri, Nymphaea sagitHfolia (set Bull. Torrey Club 37; sg^) , ^ TraulveUeria 
caroHnensis, Pontkieva racemosa, Cypripedium Reginae, Iris hexagona, Canna fiaccida 
‘(see: Bull.' Torrey , Club, 32; is 6 )\ Smilax auriculata, Sabal Palmetto, Pinus .glabra, 
and a considerable number of strictly ■■.maritime, plants. "(The names used in this 
paragraph are the; modern'' ones, which.are"diif€rent in most cases fmm those used 
by Walter. The specific names are the same as his in all but two or three cases, 
how^ever.): ,/ ■■"■'■■■ '■''■'' 
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In another direction I have not vseen this curious iittle tree 
even as far southeast as Duval County, Florida, but Mr. W. M. 
Canby, if there is no error about his label, collected specimens of 
it in March, 1869, near Hibernia in Clay County, about 20 miles 
south of Jacksonville. 

Nyssa uniflora Wang. Occasional from the Carolina side 
of the Savannah River swamp to about five miles northeast of 
Walthoiirville. In former years I have seen it on the Altamaha 
River down to within about twenty miles of the coast, but it is 
not known in eastern Florida at all, or anywhere near Okefinokee 
Swamp. It seems to grow only in swamps where the water 
fluctuates not less than three nor more than ten feet during the 
year. 

Ilex myrtifolia Walt. First noticed just north of Barton, 
in the lower edge of Barnwell County, South Carolina. Frequent 
in cypress ponds the rest of the way to Jacksonville, except in the 
coast region between Hardeeville and Walthourville. Some of our 
manuals credit this to North Carolina or even to Virginia, but 
I have never seen it any farther north than the point just men- 
tioned, or anywhere outside of the range of Pimis Elliottii, 

Cliftonia MONOPPiYLLA (Lam.) Sarg. Abundant nearly all 
the way through Wayne County, Georgia, between Doctortown 
and Nahunta, a distance of about 30 miles; but not seen elsewhere 
on this trip. It seems to reach its northeastern limit between the 
Ogeechee and Savannah rivers, where it has been observed in three 
different centuries, by Bartram,* Michaux,t Nuttall^ and myself. 

* Travels, ,31, ' 1791. 

f in the Journal of Andr 4 Michaux, edited by C. S. Sargent, and published in 
1889, there is the following interesting entry under date of May 19, 1787, when father 
and son were journeying together from Savannah to Augusta, mostly following the 
high" ground between the Savannah and Ogeechee ."rivers: '' ' 

“Un peu avant d’arriver k Beax^'er Dam [Creek] je recueilHs sur la route, etant 
alors a 60 milles de distance d'Augusta, un Rumex arbriss. qiie je nommeray Lapathura 
occidentale, grand arbrissleau], de 25 ^ 30 pieds de haut. II se trouve aussi prfe de 
la rividrre Altamaha, d'ou mon fils me Tavoit apporte les jours precedents." 

Prof. Sargent in a footnote here refers this ** Rumex bush" doubtfully to BrmmL 
chia cirrhosa; but the occurrence of Brunnichia in such a place (which was probably 
a few miles east of where Sylvania now is highly improbable, and besides, Michaux 
would hardly have described Brunnichia as a shrub. Furthermore, it does not 
bloom until midsummer, and in May , there /would have been little to suggest its 

howfyeb/''ba:^.:gj^h/lrulL oh^ it;:Jh/"Mhy;V"an(j^/t:hi8; :re-:' 
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I have never found it within about 25 miles of the coast in Georgia; 
and like Nyssa but doubtless for different reasons, it is 

not known to occur in eastern Florida. 

Ce'RATIOLA e'ricchdes Michx. Observed three times on the 
highest and driest sandhills of Lexington County, South Carolina^ 
about halfway between Columbia and Perry, which must be near 
its northern limit. KuJmistera pinnata and Lupimis cMffusiu were 
seen with or near it, and nowhere else on that day. 

Baptisia perfoliata (L.) R. Br. This most striking (and 
one of the least widely distributed) species of Baptisia was seen 
only once on the da}' indicated, namely, a little north of Kline, 
in Barnwell County, South Carolina. 

Magnolia grandiflora L. First noticed in the upper edge 
of Hampton County, South Carolina. This beautiful tree is 
evidently much rarer in South Carolina than in some of the states 
farther west. 

Myrica cerifera L. Freeiuent from a point a little north of 
Barnw^ell, S. C., southward. 

Tillandsia U'SNEOIDEs L. . First seen in the swamp ,of the. 
South Fork of the EcHsto River on the boundary between Orange- 
burg and Barmvell counties, South Carolina, where it is very 
abundant. This characteiistic coastal plain epiphyte seems to 
reach the falFline only along or near the muddy rivers,*^ and the 
Edisto is not of that class. f ■ ■ 

Orontium j\QUATicuM L. SeeiT OH this trip only in the estua- 
rine marshes of the Ogeechee 'River, Georgia. Throughout its 


stumbles that of (section Lapalhum) about .as much as anything else. It is 

'also common near the Altamaha River. -Michaiix’ s''. first-named l(,„K:ality must l)e 
very near wherci Bartram saw the same plant in the preceding decade. 

The type locality of this specie's {Ptelea monophylla Lam.) 'was given a$ “Caro- 
lina,” but that should not be taken too literally. Strange to say, it does not seem to 
have been mentioned, .under 'any name, in Michaux’s .Flora BoreaU-xV.mericamt or 
in his son’s North American Sylva (it was afterward added to the latter by Nuttali, 
though) ; but this is true of several other plants mentioned in Michaiix’s joiirnal, 
and probably indicates that their specimens in such .cases,, if they ,, preserved .any, 
got lost. 

, $N.' Am', Sylva 2: '93. '1846.. 

■ . ^In' this connection 'see NuttalTs' remarks 'on the distribution .of this ..species,' 
in. '.his Genera '208, .2,09.. 1818. C 

' "'M See 'Bull, Torrey ' Club, '34:. 257. rpoy. ■' • • 



Harper: Spring aspects of coastal plain vegetation 235 

range its favorite habitat seems to be stagnant or gently flowing 
iioii-calcareoiis water whose level does not var^^ more than a foot 
or so during the year. 

Serenoa serrulata (Michx.) B. H. First seen in Chatham 
County, Georgia, about six miles beyond where the Savannah 
River was crossed. It is reported from South Carolina, but in 
that state is perhaps confined to the southernmost county, Beau- 
fort, in which I have never been. 

Sabal Palmetto (Walt.) R. & S. Seen only in the marshes 
of the Little Ogeechee River, Chatham County, Georgia. The 
rest of the way I was evidently too far inland for it. 

Sabal glabra (Mill.) Sarg. First noticed in the Savannah 
River bottoms near Hardeeville, S. C. 

Cladium effusum (Sw.) Torr. Seen only between Callahan 
and Jacksonville, Florida, in a few shallow swamps where lime- 
stone is assumed to be near the surface. In other states it seems 
to be almost confined to estuarine marshes near the coast, but in 
Florida it grows in nearly every county. 

Taxodium. Both species were first encountered this time in 
Barnwell County, South Carolina, F. imhricarnim m the northern 
edge of the county, and T. distichum just south of the county 
seat. Both extend far down into Florida.* 

Chamaecyparis THYOiDES (L.) B.S.P. Noticed twice along 
creeks in the sandhills of Lexington County, South Carolina, about 
ten miles southwest of Columbia. 

JUNIPERUS. Whether the which is indigenous 

near the southern coast is /. virginiana or J. barbadensis, or 
both, I have never been able to determine. Trees of this genus 
were vseen in the Little' Ogeechee marshes, Chatham County, 
Georgia, and in two supposedly calcareous swamps between 
.Callahan ■ and' ' Jacksonville, ■ 'Florida. ."(I afterwards; collected" 
specimens at the locality nearest Jacksonville.) It is decidedly 
■rare^' in. eastern,, Florida.; 

Seen first in the upper edge of Hampton 
County, South Carolina, and last just north of the Ogeechee 
River in Georgia. Farther south the boundary of its range 
seems to diverge considerably from the coast. 


Ann. :;Rep,., Ela, /..Geol, 3'.t 
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PiNiTS Eluotth Engelm. First seen about a mile north of 
Alleridalej S- C., which is pretty close to the place wliere I last 
saw it on. my way northward in 1909, which may safely lie taken 
as its northern limit** 

Univ,ersity, Ala. 


'^“See Bull. Torrey Club 37: 603, 1911. 



List of plants collected above timber line on Pikes Peak, with altitu- 
dinal extensions and notes 


Blanche Soth 

Experts might be able to differentiate a few other varieties 
and species of grasses and sedges in addition to the conspicuous 
ones given in the following list of plants collected above the timber 
line on Pikes Peak; otherwise this list is exhaustive and my 
determinations have been corrected and verified by the sub- 
mission of doubtful specimens to Dr. P. A. Rydberg and Dr. 
Aven Nelson, both of whom have been most kind in this respect 
as well as in giving me information upon doubtful points. They 
have my sincere thanks for their interest and assistance. 

1. Achillea LANULOSA Nutt. 27. Caltha leptosepala Hook. 

2. Aconitum columbianum Nutt. 28. Campanula rotundifolia L. 

3. Adoxa moschatalina L. 29. Campanula uniflora L. 

4. Agoseris aurantiaca (Hook.) 30. Carduus scopulorum Greene 

Greene 31. Carex alpina Sw. 

{Troximon aurantiacum Hook.) 32. Carex capillaris L. 

5. Agropyrum ScRiBNERi Vasey 33. Carex chalciolepis Holm 

6. Allium pikeanum Rydb. 34. Carex ebenea Rydb. 

7. Alsinopsis obtusiloba Rydb. 35. Carex festiva Dewey 

(Arenaria sajanensis Willd,) 36. Carex melanocephala Turcz. 

8. Alsinopsis PROPINQUA Rydb. 37. Carex petasata Dewey 

9. Androsace carinata Torr. 38. Carbjx rupestris AIL 

10. Androsace' ■ subumbellata (A..' '39. Carex scopulorum Holm ■ • 

Nels.) Small 40. Castilleja lancifolia Rydb. 

11. Angelica Geayi ,C, & R. ■ ; ..41.' Castilleja occidentalis Torr. ' 

.12, Antennaeia AFRICA Greene' ' 42 . -.Castilleja sulphurea Rydb. 

13, ^ Ante'NNaria media Greene . . ■ . . 43. .Cerastxum beeringianuM; C, & S. . 

14. Antennaria MicROpHYLLA Rydb,'^' ■ . 44.'','CE,RASTnjM OREOPHILUM Greene 

' 15. Antennaria nardina Greene' , . 4 S.,'Chamaene'rion angustifoliuM'(L.) 

16, ■ Antennaria rqsea' (Eat.) .Greene. ' ■ ' Scop. 

17. ', Aq.uilegiA',cgerulea J'ames ■■■.■'.■ '46. Chionophila Jamesii Benth. ' ' 

Aquilegia saximontana Ryd'-b. ...47. '-Ch-ondrophylla. Americana (En-" 
' 19. 'ARABiS 'DRUMMONWi 'A.'Gray gelm.) A. Nels. ' . 

20. Arenaria' FendlEri ,A. .Gray . ; 48. 'Claytonia "MEGarrhiza '(A.. -G'ray) 

''.,'2T,',,„..Ar'temisia,,Fatterso'ni,I'A.. Gray ■ Parry.; 

22. Artemisia scopulorum A. Gray 49, Clementsia rhodantha (A. Gray) 

Rose 

23. Bistort.^ bistortoides (Pursh) 50. Conioselinum scopulorum (A. 

Small Gray) C. & R. 

24. Bistorta vivipara (L.) S. F^Gray 

2$. BoyUnia Jamesii (Torr.) Engler 51. Dasiphorafruticosa (L.) Rydb. 

[Telesonix Jamesii (Torr.) Raf.] 52* Deschampsia caespitosa alpina Vasey 

[D. alpicola Rydb.] 

26. Calamagrostis purpurascens , R. 53. Dodecatheon pauciflorum (Du- 

Br. rand) Greene 
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54. Draea AijRisA Wahl. 

55. Draba Parrvi Rydb. 

56. Dra'ba streptocarpa a. Gray 

57. Dry AS OCTOP,ETALA L. 

5 8 . E L J-: P H A NT ELLA G RO ENL A NDIC A 

(Retz.) Rydb. 

59. EpILOBIUM ANAGALLIDIFOLIUM 

Lam. 

60. Epilobium ovatifolium Rydb. 

61. Epilobium stramineum Rydb. 

62. Erigeron elatior (A. Gray) 

Greene 

63. Erigeron formosissimus Greene 

64. Erigeron finnatisectus (A. Gray) 

A. Nels. 

65. Erigeron simplex Greene 

66. Erigero.n Smithii Rydb. 

67. Eritrichium argenteum Wight 

68. Erysimum oblanceol.atum Rydl), 

69. Festuca brack yphylla Schultes 

70. Festuca ovina ingrata Hackel 

71. Frag.aria glauca Wats. 

72. FlLlX FRAGILIS (L.) Und. 

73. Gentiana Parry i Engelm. 
[D.asystephana Parryi (Engelm.) 

Rydb.] 

74. Gentiana pleheja Cham. 

[Amarella plebeja (Cham.) 

Greene] 

75. Gentiana RomanzovU Ledeb. 

[D asysteph AN aRomanzo VII (Ledeb. ) 
l^ydb,] 

76. I-Ieucheka Hallh A. Gray 

77. I-Ieuckera pa'rvifolla Nutt. 

78. JlJNCOIDES PAR,VIFLORUM (Elirll.) 

Coville 

[LimiUi parvijlora (Ehrh.) Desv.] 

79. JUNCOIDES SPICATUM, (I..) Klllltze 

[Ltizula spicaki (L.) D. C.j 

80. JuNCiTS CASTANisus Smith 

81. J UNCUS Drummondu Mey. 

82., JUNGUS TRIGLUMIS L. ■ 

83. Lewista pygmaea (A. Gray) Robins. 

, [Or,eobroma pygmaea ■ (A. Gray) 
Howell] 

84. Lloydia SEROTiNA <L.) Swcet / 

85. Lychnis Montana Wats. 

,86 . Machaeranthera asfera Greene 

87. Mertensia alpina CTorr.)'Don' ■ 

88. MERTENSlA;CILIATA,(Torr;) Don 

89. ' Oreochrysum, Rarryl' .(A. ' Gray)' 

'■ . Rydb. 

■90." Oreoxist-xumilis RaL 

'91;,; Gxyria hicyna :(L.); Gompt. ■. 


92. Paronyci-ha pulvinata a. Gray 

93. Pedicularis Parryi A. Gray 

94. Pentstemon 'liALLU A, Gray 

95. P*entstemon glaucus st[‘:nosepa- 

Lus A. Gray 

96. Phacelia sericea Hook. 

97. Phleum alpinism L. 

98. l^OA arctica R. Br. 

99. Poa Grayana Vasey 

100. POAPMOENICEA Rydl). 

1 0 1 . Po.Y RUPICOL a N ash 

102. Polemontum confertum a. Gray 

103. Polemonium puLCifERRiMUM: Hook. 

104. PoTENTILLA BIPINNATlietDA Dougl, 

105. Potentilla f il 1 PICS R 1 1 ) . 

106. Potentilla gi.aucoi‘hyij.a Lehin. 

107. Potenth.la VI ri DIOR Rydl). 

lOS. POTENTir.LA SAXIMONTANA Rydb. 

109. Primula angustifolja 'Porr. 

1 10. Primula Parryi A. C.ra.y 

111. PSEUDOCYMOPTERUS M'UL'riFIDUS 

Rydb. 

112. PSFHJDOCYMO PTERUS IH J'RPUR EUS ( C . 

& R.) Rydb. 

1 1 3. Ranunculus inam:oknus Greene 

1 1 4. Rhodiola integrifolia Raf, 

115. Rhodiola polygama (Rydb.) B. & 

R. 

1 16. Ribes LENTUM (Joiies) C, & R. 

1 1 7. Roripa alpina (S. Wats.), Rydb. 

118. RuBUS STRIGOSUS Maclix. 

1X9, RyDBERGXA CiRAN'DIFLORA ('PlULSh) 
Greene 

120. Salix brachycahpa Nutt. 

1 2 ,1 , Sa LIX SAXIMONTANA ,Ry d 1 ). 

122. Saxifraga uuslromontana \¥ieg, 
[Leptas,k.a .AIJSTROMQNTA'NA (Wieg.) 

Small] 

123. SAXIFRAGA, C-ER,N'UaL, 

124. iSaxlfritga chrysantha .A. .(ti'ay 
[Leptaska CHRYSANTHA' (A. Gray) 

Small] 

125. Saxifrac;a DEBH.'is E'Ugelm, , 

126. , Saxifmga flagdlaris 'Wilkl* , 
ILeptas,ka 'flageixaris ' (Wilhh), 

Small J 

127. Saxifragiirh(rmbmdini(}reima 

[M ICRANTHES SHOM,BOI,D,EA ■'((.H-eeUC) 

■■ ■ ' . Small] ' ' ■ ■ 

128. Sedumstenoi'Ktalum Pursh 

129. SeneCIO ATRatus G-reem* 

130. Senecio caRtkamoides Gremu' 

131. Stsnecio cKLORANTnus(;n‘eiU‘ 

132. Sen'Eck) .crocatuS' Rydb. . 

,i'33* Senecio eremophilus A. C.iray ", 

134., Senecio, F,eni>lkri A. Gray 
1,35. S'ENECIO, PUmci JS Crreeue 

136. Senecio taraxtcoides A. (hay 

137., Senecio Werneriaefolius A. i;ray 
13H. SE1.AGINELLA DENSA Rydb. 
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139. SiBBALDTA PROCUMBENS L. 

140. SlEVERSIA TURBINATA (Rvdb.) 

Greene 

141. .SiLENE ACAULIS L. 

142. Solid AGO decumbens Greene 

143. Sophia incisa (Engelnn) Greene 

144. Stellar i a crassifolia Ehrh. 

[Alsine CRASSIFOLIA (Ehrh.) Brit- 
ton] 

145. Stellaria umbellata Turcz. 

[Alsine baicalensis Coville] 

14.6, SwERTiA palustris A. Nels. 

147. Synthyris alplna A. Gray 
[Besseya alpina (A. Gray) Rydb.] 

148. Taraxacum dumetorum Greene 


149. Tetr.aneuris lanata (Nutt.) 

Greene 

{Actinella lanata Nutt.] 

150. Thalictrum alpinum L. 

1 51. Thlaspi coloradense Rydb. 

152. Tonestus pygmaeus (T. & G.) 
A. Nels. 

153. Trifolium dasyphyllum T. & G. 

154. Trifolium nanum Torr. 

155. Trisetum suespicatum (L.) Beauv. 

156. Veronica alpina L. 

1 57 * Zygadenus elegaiis 'PuYsh 

[Anticlea elegans (Piirsh) Rydb.] 


Altitudinal Extensions 

The first column gives the upper limit of altitude according 
to the Flora of Colorado, the second, the highest altitude at which 
I found the species on Pikes Peak. 


Achillea lanulosa Nutt . . 12,000 12,600 

ANTieNNARIAMrCROPHYLLA Rydb ri,ooo 12,000 

Antennari A ROSEA (Eat.) Greene 1 1 ,000 12,000 

Arabis Drummondii a. Gray xi.Soo 12^000 

Bistorta BisTORTOiDES (Piiush) Small .13,000 13,500 

Bistorta vivipara (L.) S. F. Oay . ........ 12,000 13,000 

Caltha leptosepala Hook. . . . 12,000 13,000 

Campanula' unifloraL. . , , 13,000 

Castilleja sulphurea Rydb. ... .... . . . ... .... 10,000 12,000 

Carduus ■ SCOPULORUM Greene. ' . . 12.000 ■ 13,000, 

GhAMAENERION ANGUSTIP'OHUM (L.) Scop. 10,000 I 2,600 

Chondrophylla AMERICANA (Eiigelm.) A. Nels 12,000 13,000 

CoNiosELiNUM SCOPULORUM (A. Gray) C. & R 11,000 12,000 

Dasiphora FRUTicosA (L.) Rydb . 10,000 12,500 

Dodiscatheon pa uciflorum (Durand) Greene. 8.500 12,000 

Elephantella, groenlandica (RetzO'Rydb.'., . .l' 12,000 ,;;i3,ooo' 

Epilobium stramineum' ,Rydb. . . . 11,000 12,000 

Erig,eron formosissimuS; G reene. .. . .,.4 . . . . ..... 12,000 

Erigeron simplex Greene > . ... ' '13,500 

Erigeron Smithii Rydb. . .■ . . .10,000 ' ■ ""12,000; 

Er'YSIMUm 'qblan,ckolatum Rydb. , , „ . 11,000 ' , '12,000 

Fr/vgaria glauca' W ats.'. . ... ... . . ...... ii,ooo'', , 1.2,000. 

Gentiana plebeja Cham.. . . . . . . i0,000' '■ ■, 12,500 

[ Amarella" PLEBEJA '(C ham.)' Greene] 

Lewisia pygmaea (A. Gray) Robins., . . . . ,' . . i2,o'oo'' : " '13',, 000 

, [Oreobroma.'.'pygmaea '<A. Gray) 'Howell] ■ 

, LYCHNIS" MONTANA ',WatS.".' ..... .... „ . ... . '',',:i,2',,'00'0 

Machaeranthera aspera Greene 10,000 12,000 

Oreoxis humilis Raf 13,000 14,000 

■P:e,',ntst,e.mon .,.'glau.cus \steno.sepa'l'us ^ A..." .'Gray .. .' . . V'.;,. , .12,000 i3','Oo'o,' 

PoTENTILLA BIPINNATIFIDA Dougl 10,000 12,000 

Potentilla filipes Rydb 10,000 12,000 

Potentilla viridior Rydb. 12,000 

PSEUDOCYMOPTERUS MULTIFIDUS Rydb 10,000 12,000 

PsEUDOCYMOPTERUS PURPUREUS (C. & R.) Rydb ii^soo 12,500 

Ranunculus, .inamoenUs ",Greehe; 7 :.:; '. 4 ''^; r lo.'ooo '12,000' 

':RoRip,A,'„.,:AL'FiisrA' G ^ ', 4 'll, 500 
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Rubus strigosus Michx. 10,000 12,000 

Salix brace ycarpa Nutt. :i 1,000 13,000 

Saxifraga rhomhoideu Gz'eene 12,000 1,3,000 

[Micranthes rhomboidea (Greene) Small] 

Selaginella DENSARydb 7 a'ioo 12,500 

Sen'ecio chloranti-ius Greene ,r,i,,ooo 12,000 

StiNECio EREMOPHiLus A. Gray 10,000 12.000 

SEN.EC10 WERNERiAEFOLius A. Gray IX.SOO 

Sophia iNCiSA (Engelm.) Greene 9,000 11,500 

Stellaria crassifolia Ehrh 10,000 12,000 

[Alsine crassifolia (Ehrh.) Britton] 

Taraxacum dumetorum Greene 10,000 1,2,000 

Thalictrum alpinum L 1:2,000 .13,000 

VERO.NICA ALPINA L 12,000 13,000 


Notes 

The timber line on Pikes Peak occurs at an altitude of aixproxi- 
mately 11,500. feet. While the trees extend a little higher in a 
few places, only those plants which were actually growing above 
the protection of the timber were included in this list. I collected 
some species which have not been thought to enter the Arctic- 
Alpine Zone. Some of these undoubtedly belong there while 
a few have spread upward from the timber line owing to favorable 
local environments. In general, I find two localities in which the 
latter plants are to be found ; one is the slope on which is located 
the pumping station at Windy Point, and the other is the glacial 
amphitheater which is partly occupied by Reservoir No. 7 of the 
Colorado Springs water syvStem. Both these slopes are well 
watered throughout the growing season and are of southerly ex- 
posure, while huge boulders, and outcropping ledges give ample 
.protection from the dryi.ng and chilling .winds that .sweep' the 
more exposed portions of the. peak, and also serve. as obstacles 
to the removal' of the finer and richer soil, the products of both, 
rock and ' vegetable decay. 

A .third area of upward extension is the boggy, ground along 
the 'carriage road west of' the peak,, where' I.' found some .hyd'ro- 
philou.s plants at i'3,ooo .feet, 'which' heretofore were not supposed 
to grow much above the timber Ime. 

- 'I found no edible vegetation of .any'conseciuence,''"' , Fragaria. 
glauca ripened a few ■ small, ' imperfect berries" on 'a .sunny bank 
just above the timber, while the leaves of Callha leptosepala 
might serve for ^‘greens,'' though I found them rather leathery. 
The fruits of most of the plants are dry and the seeds are small 
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and contain little nourishment, though they are the chief food 
supply of the mice and rats .and other rock-dwelling animals. 
Many species store reserve supplies in their thickened roots, 
from which they spring up quickly in the early summer, but I 
found none that were palatable or of any value for human food. 

AU’kim pikeanum Rydb. occasionally bears pure white flowers. 

Antennaria media Greene. Staminate plants of this species 
seem to be lacking on this peak, as diligent search in many dif- 
ferent localities has failed to discover them. 

Chamaenerion augtistifolium (L.) Scop, occurs much higher than 
usually listed. But the colonies seem to spring up from wind- 
blown seed from below; they flower very late and probably never 
seed themselves in this zone, although the individuals may live 
over a winter or two. 

Erigeron simplex Greene includes the small erigerons that have 
been referred to E, uniflorus L. as well as the larger forms referred 
to E, Imcotrichus Rydb. I was convinced that thCvSe apparently 
different plants were of the same species, and inquiry of Dr. 
Rydberg brought me the information that E. uniflorus L. was 
not found in Colorado at all and that E. leucotrickus Rydb. was 
an unusually large form of E. simplex Greene, to which all these 
varying forms should be referred. 

Gentiana plebeja Cham. [Amarella plebeja (Cham.) Greene] 
varies so as to be almost unrecognizable in some of its forms; 
occasionally almost white, it runs through many shades of blue 
and mauve to deep purple, and varies from a robust, branching 
plant to a single blossom flowering from the ground long after 
the.,,, first 'snow.sy of .uutumn,- ■■ , ■ 

Lewisia pygmaea (A. Gray) Robins. [Oreobroma pygmaea 
(A. Gray) Howell] I find abundant in damp, gravelly situations 
rather than on dry mountain sides, as stated by some authors. 

Mertensia alpina (Torr.) Don is known locally as '‘Pikes 
Peak forget-me-not.*' There is a rare pure white variety, the 
widely separated plants bearing all white clusters year after year. 

Mertensia ciliata (Torr.) Don includes M. picta Rydb. and is 
the tallest plant above the timber line on Pikes Peak. 

Ribes lentum (Jones) C. &R. has, in its alpine form, rosy rather 
than “greenish'' flowers pit is quite a conspicuous plant on the 
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Rhod'iola mtegrijvPm Raf. and R. polygama (Ryd!:>.) B. & R. 
are separated with difficulty. While the extremes scxmi to l:)e 
distinct, there are, on. this mountain at least, many intmanediate 
forms, some dioecious others polygamous, wliich sec‘m to merge 
the two species into one. Plants that are polygamous one year 
may bear either staminate or pistillate heads alone the next 
season, and polygamous heads were found upon plants which I 
know bore univsexual iflowers the year before. 

Rulnis strigosiis Michx. occurs well above the timlier in many 
places. But while it blossoms freely it rarely matures fruit 
on account of the early frosts and the depredations of the birds, 
which no doubt have brought the seeds of the existirig plants up 
from below. 

Salix brachycarpa Nutt, is the prevailing wallow al)ove tlie 
timber line, occurring as dwarfed shrubs well up toward the summit, 

Colorado Springs, Colo. 



New Crataegi of the northeastern manual range 


W. W. Eggleston 

Crataegus schizophylla sp. nov. 

A small tree, perhaps 4 m. high, with ascending, irregular 
branches; spines numerous, 3-7 cm. long; twigs glabrous; leaves 
oblong-obovate to ovate, 2-~6.5 cm. long, 1-4.5 wide, acute 
or obtuse at the apex, cuneate at the base, coarsely serrate with 
short acute lobes towards the apex, glabrous, dark green and 
shining and somewhat impressecl-veined above, paler beneath, 
coriaceous; petioles somewhat winged, 5-15 mm. long; corymbs 
many-flowered , glabrous, flowers about 12 mm. broad; calyx lobes 
lanceolate, acute, entire; stamens about 10, anthers pale pink; 
styles I "-3, surrounded at the base with tomentum ; fruit pyriform- 
ellipsoidal, dark red, about 10 mm. thick; calyx persistent, the 
lobes reflexed; flesh hai'd at maturity; nutlets usually 2, ridged 
on, thC' back. ■ 

E, F. Bicknell 15 (type), Job's Neck Cove, Marthas Vineyard, 
Mawssachusetts, Oct. 7, 1909. (Herbarium of the New York 
Botanical Garden.) 

The following specimens were used in the description : 

Bicknell 10, West Tisbury Road, Edgartown, Marthas Vine- 
yardV„Sep. 29,'i909.. 

Bicknell 12, Ghappaquiddick Island, Marthas Vineyard, Sep. 

■30,. 1909-'': 

EickneU' i4:,''Sengekontacket'Pond,- Marthas Vineyard, ',Dct.,i, 
1909V' 

Bicknell, Marthas Vineyard, June 8, 1909. (In flower.) 

This species is separated from other members of the section 
Crus- gain by its broad, lobed leaves. 

It ranges farther east than any of the other Crus-galli do 
naturally. It ranks with Crataegus Jonesae Sarg., of the Maine 
coast, Crataegus Bicknellii Eggk,,from Nantucket, and Crataegus 
Williamsii EggL, from the Flathead basin, Montana, etc., as a 
good example of an isolated geographical species. 



244 Eggleston: Crataegi of northeastern manual range 


111 1904 Mr. E. P. Bicknell passed over to me fruiting material 
of a very interesting Crataegus. At that time we had no flowers 
of this species, nor any flowering material from Nantucket, except- 
iiig a fragment collected by Miss Mary A. Day, at Waiiwiiiet, 
This flowering specimen puzzled me, seeming intermediate between 
Mr. Bickneli’s form and typical C. chrysocarpa Ksht (C\ rott-mdi- 
folia of the manuals). This led me to describe the Bicknell form 
as a variety of rotundifolia. Mr. Bicknell has clone much explor- 
ing ill Nantucket since then, and his material now leads me to 
consider this Crataegus a good species. 

Crataegus Bicknellii sp. nov. 

C. rotundifolia var. Bicknellii Eggl. Rhod. 10: 79. 4 Je .1908. 

A round-topped, shrubby tree, .sometimes 3 m. high; spines 
stout, numerous, 2-6 cm. long; vegetative twigs glabrous; leaves 
ovate or oblong-ovate, 4-8 cm. long, 3--"7 cm. broad, acute at the 
apex, broadly cuneate or rounded at the base, sharply doubly 
serrate with acute lobes toward the apex, dark green and shining 
above, glabrous; corymbs many-flowered, glabrous; flowers about 
16 mm. broad; stamens about 10; anthers light purple; calyx 
lobes long-acuminate, laciniate; .styles and nutlets usually 4 or 5; 
fruit globose, red, about 10 mm. thick; calyx lobes persistent, 
reflexed, conspicuously lobed; flesh of fruit soft at maturity. 

E. P. Bicknell x (type), Quidnet- (Polpis), Nantucket, Mmss., 
Sep. 5, 1904. (Herbarium of the New York Botanical Garden.) 

The following specimens were' used in the description: ' ' 

2, Quidnet, 'Sep. '5, 1904. 

Pfcfewe/Z j, Quaise, Nantucket, Aug. 1 6,'' 1,906. , 

Bicknell 4, Quaise, Nantucket, Sep. 17, 1:907. 

Bicknell 5,' east of Rattlesnake 'Bank, Nantucket, .June^ 11, 
1908. ■ 

Bicknell < 5 , Shawkemo, Nantucket, June 4,; 1909.' . 

'y Qua'ise, Nantucket, June. ^9, 1909.' '. 

This species differs^ iromiC. chfy$ocarpa'..AshB: ln ite 
sharply ' lobed leaves ' 'and calyx ■ lobes, and its more num,ero'ii,s 
nutlets.: ■ , ■ 

; Bureau of .Plant Industry. , ' ■ 

Washington,' D.' ;C. 
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Hepaticae of Puerto Rico 

X. COLOLEJEUNEA, LEPTOCOLEA, AND APHANOLEJEUNEA 

Alexander William Evans 
(with PLATES II and 12 ) 

COLOLEJEUNEA 

Although the vast majority of the Lejeuneae develop con- 
•spicuous underleaves, there are two recognized genera, Met^zgeriop-* ^ , 
sis and Cololejeunea, in , which undevleaves are completely lacking. 
In fact Leitgeb* has shown that in CoJolejetinea calcar ea (Lib.)* 
Schiffn. the postical segments cut off from the apical cell give rise 
to no appendages except rhizoids and that the hyaline papillae 
which usually grow out from these segments, even in the absence 
of tmderleaves, are here developed from the lateral segments 
instead. In all probability the conditions which he describes for 
C. calcar ea exist in allied species. The lack of postical appendages 
is also characteristic of Kadula^ although the relationship between 
this genus and the Lejeimeae is somewhat remote. 

The genus Metzgeriopsis contains a single species, the East 
Indian M, pusilla Qo€oe\, and is especially noteworthy for the 
fact that leaves are borne on the sexual branches only. The 
vegetative portion of the plant consists of a flat dorsiventral thallus 
but one cell thick, bearing marginal multicellular hairs and branch- 
ing in a pinnate manner. The genus Cololejeunea, as at present 
-defined, contains about seventy-five species and bears leaves on 

LInters. iiber Lebermoose 2: 7. 1875., 

[The Bulletin for May 1911 ( 58 : 205-250. pi. q, xo) was issued 15 Je 1911.] 
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both veg-etative and sexual axes. Goebeb^ has demonstrated the 
fact, however, that in the Lejeimeae, for example in Lejeiinea 
cavijoUa (Ehrh.) Lindb., the germinating spore develops into a 
minute and short-lived thalloid structure upon which the persistent 
leafy ' plant soonm, rises.' 'He therefore looks upon Meizgeriopsis 
as a plan in which the embryonic o juvenile stage is long con- 
tinued. 

In his treatment of Cololejeunea Schiffner, divides the genus 
into the two subgenera Physocolea and Leptocolea, following the 
example of Spruce. :t The most important differences between 
them are to be found in the perianths, the vegetative organs sharing 
many characters in common. In Physocolea the perianth is in- 
flated and usually sharply five-keeled. In Leptocolea lt is strongly 
compressed, the antical surface is plane or nearly so, and the 
postical surface bears a low rounded or two-angled keel. The two 
subgenera show the same relation to each other, therefore, as the 
genera Crossotolejetmea and Prionolejeunea^ and the writer suggests 
that they be considered groups of generic rank. If this is done the 
ns.me Cololejeunea may be retained for the first group, while the 
name Leptocolea may he applied to the second group in a generic 
sense. The first species which Spruce describes under Physocolea 
is the European calcar ea Lib.; the first species wdiicli he 

describes under is the Peruvian L. micrandroecia Spruce, 

i, may therefore be considered the type of Cololejeunea 

diwA L. micrandroecia the oi Leptocolea. 

Among the species which Spruce includes under Physocolm' 
two distinct types, of' lobule are represented..' The first is .well 
shown by C. calcar ea and its allies, the second by the European 
Lejeunea microscopica Teiyh, a-, species ■ which finds its closest rela- 
tives' in tropical and antarctic 'America. The first type of lobule 
is found also, with certain modifications, throughont Leptocolea. 
The fact should '^be emphasized,, ■' however, that in these groups as, 
in' ' other genera of the ,Lej'.euneae the lobule , is an organ which' 
often fails to develop normally and that a prolonged search is 
sometimes necessary before characteristic lobules can be demon- 
''strated'.:"',, 

. '' **'F,l6ra 72:, i6,' '17;.'/, ',4. ".,.1889.'"',.' , ■ 

,'"'''tEngIer.'&^ Prantl, ..'Nat./PflanzenfaLm.., , i®*’: ,121. '.''-iS'QS. ' " ' 

Kept Amaz.'.'„et. And. ,.292, 1884.' 
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In the fii'st type of lobule the keel is strongly arched, and it is 
usually possible to distinguish between a more or less inflated 
basal portion and an apical portion which is plane or nearly so, 
although rarely closely appressed to the lobe (plate i i, figure i). 
The lobule is attached to the stem by an exceedingly short line, 
and the basal portion of the free margin is more or less involute. 
The apex is marked by a distinct tooth, usually but by no means 
always consisting of two cells in a row, and the sinus beyond this 
tooth is lunulate (figure 5). Somewhere in connection with the 
apical tooth a hyaline papilla rnsLy be demonstrated. It may be 
at the very apex of the tooth, as in the African Cololejetmea 
(Leptocolea) cuneifolia Steph.,* but it is much more usual for it 
to be situated near the base of the tooth, either on the proximal 
side or on the surface turned toward the lobe (figure 5), Not 
far from the apical tooth and also on the proximal side a second 
tooth is usually developed. This is commonly shorter and less 
definite than the apical tooth, but sometimes the differences be- 
tween them are not strongly marked. In certain species, for 
example in the New Zealand {Leptocolea) laevigata Mitt, 

there is even a third tooth between the second tooth and the base 
of the lobule. A marked deviation in appearance from the 
lobules just described is to be found in the paleotropic C. {Lepto- 
colea) lanciloba Steph.J and in some of its immediate allies. In 
these the lobule is plane or nearly so, and the apical tooth is 
represented by a broad and blunt lamina (figure 13), Even here, 
however, the hyaline xiapilla is found at the apex of the lobule, and 
the second tooth is distinct and in its normal position. Such 
lobules may therefore be regarded as having been derived from 
thetfirst type. • 

The lobule oi Lejeunea microscopica and its allies is built up 
on an essentially different plan, although agreeing with the first 
type in having a short line of attachment and an arcuate keek 
It is usually larger in comparison wfith the lobe, and the revolute 
free margin frequently involves the apex itself. The apical tooth 

Hedwigia 3x: 166. pL 10. 1892. 

t FI. Nov. Zelaiid. 157- 1855. 

t Hedwigia 34: 250. 1895. See also Evans, Trans. Conn. Acad. 10: 452. 

pi. SQ, f. 1-7. 1900. 
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is represented by a single projecting cell and the second, or proxi- 
mal, tooth is no better developed, the two being separated from 
each other by a slight indentation at the bottom of which a single 
ceil of the lobule reaches the margin (plate 12, figures 6, 13, 
and 21. Unless careful dissections are made the two teeth present 
the appearance of a single tooth, and the apex might readily be 
described as simply acute. In this type of lobule the hyaline 
papilla is situated in the lunulate sinus, slightly displaced to the 
inner or antical surface'. It may therefore be described as distal 
with respect to the apical tooth. The species showing this type 
of lobule are among the most delicate of the Lejeiineae, and it 
seems advisable to segregate them from Cololejeunea as a distinct 
genus, to which the name Aphanolejetmea may be applied. 

What maybe a third type of lobule is found in the Javan 
Cololejeunea ciliatilobula Sch.iEnA' In this species the free margin 
of the lobule bears a number of hairlike teeth betw^een the apical 
tooth and the base. Whether this peculiarity is sufficiently dis- 
tinctive to serve as the basis for further segregation is uncertain; 
it is possible that it represents nothing more than an extreme 
manifestation of the tendency noted in Lejeunea laevigata to 
develop accessory proximal teeth. Unfortunately C. ciliatilobula 
is known to the writer from descriptions and figures only. 

In its restricted sense the genus Cololejeunea contains about 
twenty known, species.' dt is quite .impossible, however, -'to :g,iv.e 
more than an approximate estimate because so many have been 
described, from sterile or otherwise inco'mplete material.,,,' It is,„also„ 
very probable that many new specie's may be, exp.ected," both 'here 
and in the genera Lepiocolea and Aphamkjeunea. Although the 
genus is largely tropical its range extends well into Europe and 
temperate North America,’ ' The ■ northern species groW'OiiTocks 
and on bark. . .The tropical species .occur in similar localities, and 
also on living leaves. Certain species are much less particular 
about .their substratum', dhan ..others, the North American' CC 
Biddlecomiae (Aust.) Evans, for example, growing on both rocks 
and trees, while the closely allied C: calcar ea seems to be confined 
to rocks. The plants are easily overlooked on account of their 

* Coiispect, Hepat. Archip. Indici 242, 1898. (^Lejeunea cdUaiilobida Schiffn, 

Nova, Acta,' Acad*' C'aes. Leop.-Carol..6o:,.23'9.>Z. 10* /, il~X3. '1,893.) 
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minute size and also because they frequently occur in admixture 
with other bryophytes. 

The various species of Cololejeunea have slender and fragile 
stems which branch irregularly according to the typical Lejeunea 
type. They cling closely to the substratum by means of rhizoids, 
which are borne in clusters, one at the base of each leaf. In some 
cases the leaves are loosely imbricated but it is much more usual 
for them to be separated. The lobes are attached to the axis 
along an exceedingly short line which is almost transverse. The 
same condition is found in Leptoeolea, Aphanolejetmea, and Df- 
plasiolejeunea and is in marked contrast to the method of attach- 
ment found in most of the other genera of the Lejeuneae, where the 
line is long and oblique. The lobes exhibit considerable diversity, 
not only in form but in the finer details of structure. They are 
more or less convex and spread widely from the axis, which is some- 
times partly covered by the arching bases. In outline the lobes 
vary from broadly ovate to lanceolate, the apex showing all 
gradations from rounded to acuminate. The margin is usually 
crenulate or denticulate from projecting cells but is occasionally 
entire. 

The cells of the lobe are sometimes plane and sometimes convex 
or conical, and the antical surface of the lobe is smooth or rough 
in consequence. The roughness, however, rarely affects the por- 
tion of the lobe which helps enclose the basal water sac but is 
almost always restricted to a narrow or broad band involving the 
apical region and perhaps the antical portion as well. The Aval Is 
of the cells are usually thin and delicate throughout, but in some 
cases minute trigones are developed and the wall at the tip of a 
conical cell may also be slightly thickened. Hyaline marginal 
cells and ocelli , which are characteristiG of certain species of 
Leptoeolea^ are apparently not found in Cololejeunea. 

The peculiarities of the lobule have already been noted, but 
another foliar structure, the stylus, should be briefly alluded to. 
This is situated at the base of the lobule and usually consists of a 
hyaline papilla only, similar to what is found in the other genera 
of the Lejeuneae. In many cases, however, the hyaline papilla 
cuts off a single cell at the base, thus making the stylus two-celied, 
while in a few species a whole series of cells is cut off and the stylus 
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may develop into a slender filiform process from, two t.o ten cc^Ils 
long: and sometimes two cells wide throughout more or leSvS (.>1 its 
€ix:tent. This ivS the case, for example, i.n both L\ calcarea and C. 
Biddlecomiae. The stylus apparently reaches its highe>st develop- 
ment in Lejetmea (Colo-Lejeunea) psetidosHpidatciSclM^ of New 
Guinea, wdiere it forms a broad leaflike appendage, comparable 
with the stylus found in certain species of Fnillaiiia. 

The inflorescence is autoicous in the majority of the species, 
but is dioicous in a few. The archegoniiim is borne on a more or 
less elongated branch, and the female flower is invariably sul)*- 
tended by one or two innovations. The bracts spread less widely 
than the leaves, and their lobes are usually smaller and narrow^er. 
The lobules are plane and differ more or less from the lobules of the 
leaves in their apical and marginal teeth. The perianth is typic- 
ally obovoid and abruptly contracted into a short beak. The five 
keels are sometimes restricted to the apical region and sometimes 
extend to below^ the middle. The cells are similar to the leaf cells 
but often project in a more conspicuous wa}^ especially along the 
keels. Ill the male inflorescence the lobules of the bracts are usually 
larger than in the leaves and are- sometimes as large as the lobes. 
The antheridia are borne singly or in pairs, both conditions being 
occasionally found ill the same species. 

The sporophyte is of the type seen in the majority of the Le- 
jeimeae. The small spherical capsule is borne on a short stalk, 
wdiich has at its base a slightl}^ developed foot. The valves of the 
capsule are only one cell thick and the cell walls are thickened 
irregularly. Even the truncate elaters lack the spiral thicken- 
ings w^hicli are found in most genera, and show^ irregular thicken- 
ings only. The spores are green and variable in form, some being 
much longer than others. Their walls are slightly thickened and 
minutely verruculose. 

No species of Cololejeimea In it^ restricted sense have been 
recorded from Puerto Rico. Two species, however, occur in the 
collections .studied by the writer. 

Cololejeunea myriocarpa (Nees & Mont.) 

Lejeunea myriocarpa Nees & Mont, in Ramon de la Sagra, Hist. 

■ Fis. Pol. y Natur.; Cuba 9 :473. ' 1845.' 

’^Ueberm. der “Gazelle” Exped. 33. j&I. 7./. p-zjr. 1890. 
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Lejeiinea epiphyta Gottsche in G. L. & N. Syn. Hep. 391. 1845. 

Lejetmea Wrightii Gottsche in Wright, Hep. Cubenses (without 

description). Stephani, Bot. Gaz. 17: 172. 1892 {nomen nudum) . 
Lejeunea {Colo-Lejeunea) myriocarpa Steph. Hedwigia 29: 89. 

1890. 

Lejeunea {Cololejeunea) heteromorpha Spruce, Jour. Linn. Soc. 

Bot. 30: 348. i?/. 24./. 5~p, . 1894. 

Bright green or yellowish, growing in depressed mats: stems 
appressed to the substratum, irregularly and often copiously 
branched, the branches widely spreading, similar to the stem; 
rhizoids variable in abundance, occurring singly or in small clus- 
ters: leaves distant to subimbricated, the lobe obliquely to widely 
spreading, ovate or semiovate with a rounded or obtuse apex, 
averaging about 0.35 X0.2 mm. (but varying much in size), 
margin crenulate fi'om projecting cells; lobule usually represented 
by an indistinct fold, connected with the lobe by a rounded keel, 
crenulate along the margin except near the base and with an indis- 
tinct apical tooth and sinus, hyaline papilla marginal but slightly 
displaced to inner surface; leaf cells convex, thin-walled throughout, 
averaging about 14/i along the margin, i8ju in the middle of the 
lobe, and 22^ at the base: inflorescence autoicous: $ inflorescence 
borne on a more or less elongated branch, innovating on one side, 
more rarely on both, the innovations often floriferous; bi'acts simi- 
lar to the leaves but a little larger, erect-spreading, the lobe 
0.45X0.25 mm., the lobule a little shorter and narrower with a 
rounded apex, margin crenulate as in the leaves; perianth obovoid, 
0.45 mm. long, 0.3 mm. wide, sharply five-keeled to about the 
middle, the keels roughened from projecting cells, beak short and 
broad, often almost obsolete, basal stipe (formed after fertili- 
zation) sometimes very conspicuous : cJ' inflorescence very variable 
in length and in the number and form of the bracts, the latter 
distant or subimbricated, erect or erect-spreading, in more typical 
cases subequally bilobed with a strongly arched keel and rounded 
divisions, the lobule a little shorter than the lobe; anthei'idia 
borne singly or in pairs: capsule about 0.2 mm. in diameter; spores 
greenish, minutely verruculose, about 14^ in short diameter; 
elaters about 3iu in diameter, ' 

On bark of treesv Near Cayey, species 

was originally described from specimens collected by Ramon de la 
Sagra at Havana, Cuba, and was afterwards found by Wright 
on the same island and distributed in his Hepaticae Cubenses. 
It is known also from St. John (Danish West Indies), Breutel 
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(type of L. epiphyta); from St. Vincent, Elliott (type of L, hetero-- 
morpJia); from Jamaica, Evans; and from Mexico, Karsten. The 
Jamaican speci,mens grew on rocks but the others were appare,iitly 
all found on trees. The type specimen of L. myriocarpa is pre- 
served in the Montague herbarium at the Jardin des Plantes, 
Paris, and that of L, heteromorpha in the herbarium of the British 
Museum, where the Mexican specimens of L. myriocarpa are also 
to be found. The writer has examined these three specimens and 
finds that they evidently represent the same species and that they 
agree closely with the plants from Puerto Rico and Jamaica and 
also with those in Wright’s distribution. The specimen of L. 
epiphyta in the Lindenberg herbarium at Vienna was studied by 
Stephani and referred by him to L. myriocarpa. No other stations 
for the species can be safely quoted at the present time, 

It is very difficult to assign definite characters to Cololejeunea 
myriocarpa becauwse the species is not only extremely variable but 
often presents the appearance of being incompletely or abnormally 
developed. This is especially true of the lobule, which usually 
yields characters of great importance in the Lejeuneae. In (7. 
myriocarpa there is often nothing more than a mere fold along 
the postical side of the lobe to represent the lobule, and the keel 
is sometimes so nearly obliterated that both lobe and lobule are 
practically in one plane. It is only in the rarest instances that a 
lobule is found which represents a structure more typical of the 
genus. In these cases the keel is sharper and a distinct apical 
tooth, consisting of two superimposed cells, is developed. Even 
here, .however, ■ the proximal tooth .is .scarcely, apparent.,' The 
variability which is so manifevSt in the foliage leaves affects uxlso 
the perigonial and perichaetial -bracts and, to a less extent, the 
perianth. The cylindrical stipe which develops at the bavse of 
this organ after fertilization is largely responsible for the variation 
in form,, which it shows. '.In '.extreme 'cas.es .the stipC' may equal or 
exceed the perianth itself and carry it far beyond the bracts, and 
this condition is connected by intergradations with perianths in 
which no Stipe whatever is formed. , 

The close relationship which exists between C; myriocarpa and 
C. minutissima {Sm.) Schiiin. fully recognized by Montague, 
The two species share so many characters in common that it is 
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almost impossible to draw sharp distinctions between thenij and 
they rival each other in variability. According to Moiitagne- 
there are three differences which ought to be especially emphasized. 
In C, myriocarpa he states that the lobule is distinctly shorter 
than the lobe, that the perichaetial bracts are shorter than the 
perianth and entire at the apex, and that the mature capsule is 
oval. In C. minutissimaj on the other hand, he states that the 
lobule is about as long as the lobe, that the bracts nearly equal 
the perianth in length and are distinctly indented at the apex, 
and that the capsule is spherical. Of course the third difference 
is based on a misconception. Throughout the Lejeuneae the 
capsule is spherical, and the oval appearance which it shows after 
dehiscence (plate 12, ‘ iugure i) is simply due to the fact that the 
valves do not quite resume their original position. The other 
differences given by Montague are fairly constant, but the dis- 
tinction between the bracts might be brought out a little more 
clearly by saying that the lohnle in C. minutissima is usually 
definite, the keel being sharp, whereas in C. myriocarpa it is 
usually poorly defined, the keel being rounded or obsolete. It 
may also be added that the leaf lobes in C. minutissma are nearly 
rotund, while in C, myriocarpa they are more elongated. There 
are still other differences in the gemmae, which will be discussed 
later on. Whether the true C. minutissima occurs in the West 
Indies is uncertain. It is frequent in southern and western Europe 
and is also found, in North America, in the Gulf States and along 
the Atlantic as far north as South Carolina. It has likewise been 
colleeted in Bermuda. Its discovery in the Bahamas or in Cuba 
would therefore 'not be'' surprising. . ■ ■ 

; COLOLEJEUNEA BIAPHANA,, Evans ' 

Cololejeunea diaphana Evans, Bull. Torrey Club 32: 184. pi. 5. 

/. P-14. 1905. 

On leaves of a tree. Three miles east of Santurce, Heller 
{464). The type specimens grew on bark in southern Florida 
and Tvere collected by Small and Carter. No other stations for 
the species are known. 

The specimens from Puerto Rico are very scanty and are 
referred to C, diaphana with considerable hesitation. They are 
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somewhat more robust than the Florida plants, the leal lobes 
measuring 045 mm. in length and 0.2 mm. in width. The lol.)iiles 
unfortunately are all in an exceedingly rudimentary condition, vso 
that their typical structure cannot be ascertained. The leaf cells are 
just a trifle larger than in the type, averaging 28 X 1 6jU in the middle 
of the lobe and i6/,t along the margin. In other respects the vegeta- 
tive organs agree closely. The perianth of the Puerto Rico plant 
is five-keeled in the upper part, indicating pretty clearly that it 
belongs in. Cololejeunea. The only perianth present in the type 
material is A^'ery immature and is more or less compressed, but it is 
probable that it would present a different appearance when com- 
pletely developed and would perhaps agree closeh^ with the five- 
keeled perianth of the Puerto Rico plant. The gemmae of the 
twm specimens are identical in every way. The relationships of 
C. diaphana are discussed in connection with the original descrip- 
tion. 

LEPTOCOLEA 

The genus Leptocolea is considerably larger than Cololejeunea 
and includes about fifty known species. Although almost ex- 
clush^ely tropical an occasional species is found in temperate 
regions. Most of the representatives of the genus are epiphyllous 
in habit, a few grow on bark, and two or three have been described 
as creeping over other Hepaticae. Apparently none of the species 
grow directly on rocks. Although nearly every species is restricted 
to a particular substratum, this is not always the case, T. rardm- 
car pa i for example, growing on either leaves or bark. The plants 
rarely form pure mats but are usually badly mixed with other 
bryophytes. 

The species of Leptocolea t^nd to be larger than those of 
Cololejeimea, and, firmer in texture, but there are .many exceptions 
to this rule. Most of the statements which have been made about 
the leaves in Cololejeunea will also apply to Leptocolea, It vshoiild 
be added, however, that the lobes are much more likely to be 
rounded at the apex and that the lobules are relatively smaller 
(plate II, FIGURES I and 9). The leaf cells, raoreover, exhibit 
a greater variety. In some cases they equal the cells oi Colole- 
jeuma in delicacy, but in other cases their walls are thickened, 
either uniformly or locally. Sometimes the local thickeT)ings are 
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in the form of trigones only, but intermediate thickenings also 
are present in certain species (figure ii). The local thickenings 
may likewise form hyaline warts or spinules on the free outer 
walls of the cells, usually one in the middle of each cell. In 
certain species the leaf cells show a higher degree of differentiation 
than in Cololejetmea. Ocelli, for example, may be present or the 
cells along the margin may become empty and hyaline (figure 12). 
The stylus, so far as known, consists either of a hyaline papilla 
or of a slender filament variable in length. 

An autoicous inflorescence seems to be the usual type in Lepto- 
colea, but in rare instances it may be dioicous, paroicous, or even 
synoicous. The branch bearing the female inflorescence varies 
greatly in length but is often much abbreviated (figure i). It 
always bears one or two innovations and these may sometimes be 
floriferous (plate 12, figure i). The bracts show the same 
charactei's as in Cololejetmea, The perianth varies considerably 
in different species, although always more or less compressed 
(plate II, figures 7 and 16). In some cases a very low antical 
keel and a low two-angled postical keel may be demonstrated, 
but the antical surface is often plane and the postical keel rounded. 
The apex of the perianth is broader than the base and varies from 
rounded to truncate or obcordate. In the last case the short 
beak appears at the bottom of the apical depression. In the 
male inflorescence the bracts are sometimes indistinguishable from 
the leaves (figure 2), but they are often much smaller and have 
relatively larger lobules (figure 3). Certain species, in fact, show 
a wide range of variation in the bracts. The sporophyte is essen- 
tially like th^t of Cololejeunea, Leptocolea imy he hnefiy cliar- 
mcterized\as follows:; 

Lejeunea, subgenus ColO'-Lejeumay section Leptocolea Spruce, Hep. 
h;''::;Amaz.;et'And. 292., f i'884. 

Cololejetmea^ submenus Leptocolea Schiffn. in Engler & Pranti, 

Nat. Pfianzenfam. i®: 122. 1895. 

Plants varying from deliGate to robust, pale green, often be- 
coming whitish, yellowish, or brownish with age: stems prostrate, 
irregularly branched: leaves distant to imbricated, the lobe mostly 
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plane or nearly so, widely spreading and sometimes arching across 
the axis, usually ovate to oblong, the apex mostly rounded or 
bluntly pointed and the margin entire or minutely toothed from 
projecting cells; lobule (as in Cololejeunea) normally inflated at 
the base and plane or nearly so in outer portion, keel arched, apex 
with a distinct tooth, hyaline papilla in the vicinity of the apex^ 
variable in position but proximal rather than distal with respect 
to the apical tooth, free margin bearing a second tooth proximal to 
the apex, sinus luniilate: underleaves wanting: inflorescence usu- 
ally autocious : $ inflorescence innovating on one or both sides ; 
bracts similar to the leaves but often smaller and with a plane 
lobule; perianth broadening out from a narrow base, distinctly 
compressed. 

Type species, Leptocolea micrandroecia (Spruce} comb, now 
Lejetmea (Colo-Lejetinea) micrandroecia Spruce, Hep. Amaz. et 
And. 298. 1884. 

A single species of Leptocolea, L. marginata (Lehm. & Lindenb.) 
comb* nov.,* was reported from Puerto Rico by Hampe and 
Gottsche.f In the Hampe herbarium, now^ preserved in the 
British Museum, there is a small packet labeled marginata, 
Porto Rico,” with a pencil mark drawm through the specific name. 
This apparently represents the material upon which the record 
was based. The packet contains a few plants only, but these 
show distinct underleaves and belong to the genus Diplasiolejemiea, 
probably to D, pellucida (Meissn.) Schiffn,, a species with which 
£, marginata was sometimes confused by the older authors. 
The collections examined by the WTiter contain four species of 
Leptocolea^ one of which seems to be imdescribed. The peculiari- 
ties of ,L* marginata will be discussed in connection wi th this new 
species. 

Leptocolea seabriflora (Gottsche) 

Lejeunea scahriflora Gottsche, Abh. Bremen Naturw. Ver. 7: 362. 
i %%2 i^nomen nudum). 

■ Lejetmea erigens. Spvnct, Hep. -Amaz.,, et /And. 298. ,1:884 (as^ 
' synonym)'* '■ 

.^'Jun'germanma marginata 'Lehm. & Lindenb. in Lehmann, Pug. Plant. 5: ii. 
1832. ' : Lejeunea marginata Lehm. & Eindenb.: in ''G., Iv. &''N.''Syn. Hep. 393. 1845. 

Lejeunea^ .(CQlolejeunmX ^ margindta ,Steph. ;'"Hedwigia'" ay.:, ''287, ■■ ■ 1888. Cololejeunea 
: 'marginata Schiffn. G,ohspect.„H[epat. Ajfchip. Indici ,245. 1898. 

' t Linnaea 2'$:; 35,6. '',,,1852*, 
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Cololejeunea erigens Spruce, Hep. Spruceanae. 1892 (name only)* 

Evans, Trans. Conn. Acad. 10: 450. 1900. 

Cololejeunea scabrijlora Gottsche in Stephani, Hedwigia 34: 251, 

1895*, 

Pale green or bright green, growing in depressed mats: stems 
clinging closely to the substratum, 0.07 mm. in diameter, simple 
to copiously and irregularly branched, the branches widely spread- 
ing, usually with somewhat smaller leaves than the stem: leaves 
distant to loosely imbiacated, the lobe widely spreading, somewhat 
falcate, oblong-ovate to obiong-obovate, very variable in size, 
reaching a maximum of perhaps 0.7 X 0.45 mm., broad and 
rounded at the apex, antical margin rounded near the base, arching 
partially or wholly across the axis, postical margin straight or 
slightly curved, continuous with the arched keel or showing a 
shallow indentation at the junction, w’hole margin (except at the 
very base) minutely and irregularly denticulate from projecting 
cells; lobule ovate, 0.25 mm. long and 0.15 mm. wdde (on large 
leaves), inflated in basal region or throughout the greater part 
of its extent, plane in outer portion, apical tooth usually consisting 
of two cells in a row, the lower cell bearing the hyaline papilla on its 
inner surface, proximal tooth shorter and usually consisting of 
a single blunt or acute projecting cell, separated from the apical 
tooth by one cell only, sinus shallow, about three cells long; cells 
of lobe averaging 13 ju at the margin, 23 X i 7 m in the middle and 
about 35 X 23 m at the base, thin-walled or with minute trigones 
and occasional intermediate thickenings, cells in apical region and 
along margin (in a zone from one to six cells wide) sharply conical 
and' slightly thickened at the apex, remaining cells plane or nearly 
so: inflorescence autoicous (with occasional male mdividuals): 
9 inflorescence sometimes borne on a leading branch but usually 
on a more or less abbreviated branch, in extreme cases bearing no 
leaves except the bracts, innovating on one side, the innovation 
sometimes bearing a second female flower, sometimes simple and 
sterile, sometimes simple and tipped with a male inflorescence; 
bracts obliquely spreading, complicate, the lobe oblong, about 
0.4 mm. long and 0.2 mm. wide, rounded to subacute, irregularly 
crenulate from projecting cells, lobule oblong, about 0.35 X o.i 
mm., irregularly toothed or lobed at the apex, margin otherwise 
as in lobe; perianth long-exserted, narrowly obovate, 0.85 mm* 
long, 0.35 mm. wide, truncate or subretuse at the apex, the upper 
angles rounded and the beak short, antical surface plane or nearly 
so, postical keel low and broad, rounded or two-angled in the 
upper part, the sharp lateral keels minutely denticulate from pro- 
jecting cells, surface otherwise smooth or nearly so: c?* inflores- 
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cence very variable, terminal on a more or less elongated branclt 
and often proliferating at the apex; bracts mostly in from two to 
six pairs, distant to contiguous, monandroiis, sometimes essentially 
like the leaves but usually smaller, suberect, more equally bifid, 
the lobe relative^" narrower and the lobule more uniformly inflated 
and frequently with obsolete teeth on the free margin: capsule 
about 0.2 mm. in diameter; spores greenish, minutely verruculose, 
about in short diameter; elaters about gii in diameteix 
(Plate ii, figures i-S.) 

On leaves of shrubs and trees. Near Cayey, Evans (yo, yi, 
and 72, in part). Mayagiiez, E. G. Britton Sf D. W . Marble 
{536^ in part). Widely distributed in the American tropics and 
especially abundant in Brazil, where it has been found by numerous 
collectors. The following localities may also be noted: Trinidad, 
Crueger (the type station); Cuba, Wright; Jamaica, Underwood, 
Evans; Andes, Spruce. 

Spruce referred the present species with some question to 
Lejeunea obliqua Nees & Mont.* and described it fully under this 
name, quoting his manuscript species, L. erigens, as a synonym. 
A few years later he cast doubt on his earlier determination by 
distributing specimens under the name L. erigens, but apparently 
he never published this name formally. L. obliqua was described 
from sterile specimens collected by Leprieur in French Guiana. 
The authors of the Synopsis Hepaticarum considered it a mere 
synonym of Lejeunea ctmeaia Lehm. & Lindenb.,t which was 
described from Mauritian plants, also sterile, and Montagne ac- 
cepted their decision in his Sylloge, published in 1856. Unfor- 
tunately no speelmens of L. obliqua can be discovered in the 
Montague herbarium at Paris, and there is therefore no way of 
deciding whether the French Guiana plant is identical with i. 
scabfiflofa or not. The writer has also been unable to secure 
specimens of L. cuneata for examination, but a drawing made from 
the original material and kindly communicated by Stephani shows 
conclusively that the plant from Mauritius is widely distinct from 
L. scabriflora. The leaves in L. cuneata, for example, are much 
broader and might accurately be described as orbicular-ovate, 

:'■* la: 'Montagne/ Ann., Sd. Nat, Bot* I 264, 1843. 

t III G- & N. Syn, Hep. 394, 1845, C - Jungermannia cuneata Lehm. & 
Uindenbvtn Lehmann, "P,u,g. 'Plant. 4: '56, : 1.832.) 
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It ivS perfectly safe to say, therefore, that Leptocolea scabnfl-ora 
is not synonymous with Lejeimea cuneata, even if its relationship 
to Lejeimea obliqtia must be left unsettled. 

There are apparently no species very nearly related to L. 
scabriflora in the American tropics, but in Asia, Africa, and the 
islands of the Pacific several close allies have been discovered. 
Only two of these will be considered here, Leptocolea Goebelii 
(Gottsche) comb, nov.,"^ from Java, and Leptocolea ceatocarpa 
(Angstr.) comb. nov.,t Rom the Hawaiian Islands. Z. Goebelii 
is a little more robust than L. scabriflora, the perianth is distinctly 
obcordate, and the perigonial bracts are diandrous. It is further 
distinguished by its more coarsely denticulate leaves, the teeth 
being sharp and irregularly scattered along the greater part of 
the margin. In L, ceatocarpa the lobes of the leaves are narrower 
than in L. scabriflora but the character of the margin is much the 
same. The Hawaiian species is distinguished further by its dian- 
drous bracts and by its obcordate perianth, although the emargina- 
tion is less marked than in L. Goebelii, In all three species the 
lobules are essentially the same. 

Leptocolea planifolia sp. nov. 

Pale green, growing scattered or in depressed mats: stems o.o8 
mm. in diameter, closely appressed to the substratum, sparingly 
and irregularly pinnate, the branches widely spreading, not micro- 
phyllous: leaves loosely imbricated, the lobe widely spreading, 
slightly falcate, ovate to subobovate, 0.75 mm. long and 0.6 mm. 
wide (on vigorous shoots), broad and rounded at the apex, antieal 
margin arching across the axis, outwardly curved from base to 
apex, postical margin straight or slightly curved, continuous with 
the keel or forming a rounded indentation at the junction, margin 
entire throughout, bordered (except at the base and along the 
postical side) by from one to three rows of empty hyaline cells; 
lobule plane throughout or inflated in basal region, narrowly to 
broadly ovate, about 0.25 mm. long and from 0.12 to 0.17 mm, 

^Lejeimea Goebelii Gottsche in. Goebel, Ann. Jard. Buitenzorg 7: 49. pi. 5, 6. 
f- S4~S9’ 1887 (description of gemmae only). Lejeunea (Colo-Lejeimea) Goebelii 

Schiffn. Nova Acta Acad. Caes. Leop.-Carol. 60: 240. pi. 10. f. i~io. 1893. 
Cololejcunea Goebelii Schiffn. Conspect. Hepat. Archip. Indici 244. 1898. 

■\ Lejeujiea ceatocarpa Angstr. Ofversigt Kongl. Vetensk.»Akad. Forhandl. 29^: 
27. 1872. Cololejeunea ceatocarpa Steph. Bull. Herb. Boissier 5: 842, 1897. 

Evans, Trans. Conn. Acad. 10; 449. pL 1900. 
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wide, apical tooth broad, rounded or retuse at the apex, three to 
five cells long and three to five cells wide at the base, tipped by two 
•or three cells side by side and bearing a marginal hyaline papilla 
at their junction, sinus straight or nearly so, free margin, more or 
less involute near base, bearing an acute tooth about midway 
between base and apex; cells of lobe plane, averaging i6g along 
the postical margin, 27 X 18// in the middle, and 45 X i8ju at 
the base, thin-walled but wdth minute triangular trigones and 
occasionally with minute circular intermediate thickenings, hyaline 
marginal cells thin-walled throughout, a little larger than the 
adjacent green cells: inflorescence autoicoiis: $ inflorescence 
sometimes borne on a leading branch, vsometimes on a very short 
branch, innovating on one side, the innovation usually soon florifer- 
ous and often repeatedly so; bracts obliquely to widely spreading, 
the inner one bifid almost to the base, complicate, the lobe as in 
the leaves but scarcely if at all falcate, 0.75-1 mm. long, 0.45-0.6 
mm. wide, lobule ovate, plane, 0.35 X 0.2 mm. broad and more or 
less retuse at the apex, margin otherwise entire or vaguely and ir- 
regularly sinuate, the proximal marginal tooth rarely apparent; 
perianth about one third exserted, obovate, 0.75 mm. long, 0.55 
mm. wide, broad and retuse at the apex and bearing a short but 
distinct beak, antical surface plane, postical keel rounded or some- 
times twm-angled in the upper part, surface smooth or very slightly 
roughened from projecting cells: inflorescence occupying a 

short branch, not proliferating; bracts mostly in from two to four 
pairs, loosely imbricated, diandrous, without hyaline cells, the lobe 
rounded and usualiy revolute at the apex, lobule rotund, rounded 
at the apex and usually involute along the free margin: capsule 
0,25 mm. in diameter; spores (not quite mature) 16^ in short 
diameter, minutely verrnciilose. (Plate xi, figures 

On leaves of trees. Utuado, Howe {862^ in part), G. Britton 
&.D. PF. Marble {882, in part). .No. 882 may be designated the. 
type. ' , ' 

The plant just described is very clovsely related to L. margmata^ 
:a species' to which reference has already been made. ' The original 
Jimgermannia marginata was described from sterile specimens 
collected on the island of Mauritius and sent to Lehmann by PresL 
A few years later Montague, under the name Lejeunea hyalino- 
marginata Nees,* listed another plant from Mauritius but gave 
no diagnosis, so that this name must be regarded as a nomen 
midimi. In the Synopsis Hepaticarum L. hyalifio-marginata is 

*A.nu. 'Sci.'Nat. Bot.;!!. 14,:', 3,35. . 1840.. 
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quoted under Lejeunea marginata as a synonym, and the descrip- 
tion of the species is amplified so as to include two distinct varie- 
ties, one without underleaves and the other with duplicated under- 
leaves. Under the first variety the two Mauritian plants men- 
tioned, above are cited; under the second, a single plant from 
Guadeloupe. The specimen of this second variety in the Linden- 
berg herbarium consists of two stems, which clearly belong to 
the genus Diplasiolejeunea^ so that the true L. marginata was 
known to the authors oi the Synopsis from Mauritius only. Later 
reports of L. marginata from the American tropics are also open 
to suspicion. In addition to the report from Puerto Rico, which 
has already been disposed of, Gottsche* notes the occurrence of 
the species in Mexico and Venezuela, and Stephanif cites a specimen 
from Mexico. The plants quoted by Gottsche are referred by 
him to his variety Liehmanniana, in which the hyaline cells of 
the leaves are said to be restricted to the apex, so that they are 
apparently distinct from the true L\ marginata and also from L. 
planifolia of the present paper. The Mexican specimen which 
Stephani mentions was collected by Liebmann at Mirador and was 
referred by Gottsche to Lejeunea cardiocarpa Mont. Apparently 
Stephani has since doubted his determination, because in a recent 
letter he states that he has seen no L. marginata from America, 
implying at the same time that its discovery here would not be 
surprising. On the whole, however, in view of the conflicting 
evidence, it seems wisest to consider that the true X, ffiarginata is 
not yet known on this side of the Atlantic. Even in the Old 
World its distribution is very inadequately understood. It was 
reported from Java and Sumatra by Sande Lacoste and from 
Madagascar by Gottsche, but these seem to be the only new 
published records., ,, ".V'.v-. 

The writer has been unable to obtain plants of X. marginata 
for study and has again been dependent upon a drawing kindly 
sent by Stephani. It was made from an African specimen received 
from Gottsche and presumably of his determination. In this 
drawing, which shows a portion of the stem with three leaves, the 
lobule is of the typical Leptocolea type. It has a strongly arched 


Mcx. Levei'm. 228. 1863. 

t Hedwigia 29: 91. 1890. 
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keel and spreads almost at right angles to the axis, instead of 
obliquely as in L. planifolia. The apical tooth, moreover, is short 
and sharp and the distinct proximal tooth lies al 30 ut midway be- 
tween the base and the outer end of the sinus. According to 
Gottsche the apical tooth consists of two or three cells in a row. 
On the evidence derived from this drawing and from the published 
descriptions L, marginata is clearly distinct from £. planifolia, 
and the comparison of specimens would probably show still other 
differences. 

InLeptocoiea lanciloba (Steph.) comb, nov.f a species known 
from the Nicobar and Hawaiian Islands, the Puerto Rico plant 
has another clowse ally. In L. lanciloba the hyaline margin is a 
little narrower than in L. planifolia and the lobule is still more 
aberrant. It consists of a slender lanceolate or subulate lamina, 
subparallei with the axis and gradually tapering to the apex. The 
latter is sometimes tipped with two cells side by side, sometimes by 
a single cell, and rarely by two superimposed cells. The hyaline 
papilla appears either at the apex or close to it on the proximal 
side of the lobule. A little below the middle the proximal tooth, 
one or two cells long, is situated. These peculiarities will at once 
distinguish L. lanciloba from i. planifolia and also from L, mar- 
ginata. Unfortunately, in the Hawaiian material at least, an 
occasional lobule is found which approaches in its vStructure the 
lobule of L. marginata. This condition awakens the suspicion 
that the remarkable lobule just described is inconstant in its 
characters and thatL. lanciloba may perhaps be nothing more than 
an abnormal form of L. marginata or of some other species. The 
question is one, however, which cannot be answered from the 
material at hand. , 

Leptocolea cardiocarpa (Mont.) 

Lejeunea cardiocarpa Mont, in Ramon de la Sagra, Hist. Fis. Pob 
y Natur. Cuba 9: 476.q^b j 5 ./. 4. 1845. 

Lejeunea fColo-Lejeunea) cardiocarpa Spruce, Hep. Amaz. et And. 

' '■■300. . 1884. 

Pale green, growing scattered or in depressed mats : stems 0,05 
mm. in diameter, irregularly branching, the branches widely 
spreading, similar to the stem: leaves imbricated, the lobe widely 

ColoUjeunea landloha SUpU. Hedwigia 34: 250. 1895. Evans, Trans. Conn. 
':AcacL 10- 4S^*:fL so.f-r-7. ’ 1900.' . .C' 
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spreadingy scarcely or not at all falcate, ovate to oblong, 0.75 mm. 
long, 0.5 mm. wide, rounded at the apex but tipped with a cluster 
of more or less divergent hyaline cells, antical margin arching a 
little beyond the axis, outwardly curved from base to apex, some- 
times with a few hyaline but not divergent cells, postical margin 
straight or nearly so, continuous with the keel or slightly indented at 
the junction, margin entire (except for the hyaline cells at the apex) ; 
lobule inflated throughout the greater part of its extent, ovate, 
0.17 mm. long, o.i mm. wide, apical tooth consisting of two cells 
in a row or of a single cell, hyaline papilla borne at base of apical 
tooth on the inner surface, proximal tooth near the apex, obtuse 
or rounded, sometimes obsolete, keel slightly arched; cells of lobe 
plane, a,veraging 14/x along the margin, 18X16^ in the middle, and 
3oXi6ju at the base, thin-walled but wdth minute local thickenings 
(as in L. planijolia) ^ hyaline cells thin-walled throughout: inflor- 
escence autoicous: 9 inflorescence usually borne on a more or less 
elongated branch, rarely on a very short branch, innovating on one 
side, the innovation often soon floriferous; bracts similar to the 
leaves, unequally bifid, complicate, the lobe of about the same size 
as in the leaves, the lobule about 0.2 X 0.13 mm., crenulate or dentic- 
ulate in the upper part; perianth about one third exserted, ob- 
ovate, 0.55 mm. long, 0.4 mm. wide, truncate or slightly retuse at 
the apex and with an indistinct beak, antical surface plane or nearly 
so, postical surface with a broad two-angled keel, surface smooth 
or slightly roughened from projecting cells: cf inflorescence occu- 
pying a short branch or terminal on a leading branch, not prolifer- 
ating; bracts mOvStly in 5 to 15 pairs, imbricated, diandrous, smaller 
than the leaves, the lobe obliquely spx*eading, rounded at the apex, 
lobule half as long or longer, keel strongly arched, crenulate, free 
margin with a few crenulations at the apex, (PuiVTE 12, figures 
I-3-) 

On bark, more rarely on living leaves. North slope of the 
Liiquillo Mountains, Heller {4562) . Three miles east of Santurce, 
Meller {464 /m part). Seven miles south of Gaguas, /JeZter (aM, 
in part) . Near Cayey , Evans (gj, in small part) . Widely dis- 
tributed in tropical America but rarely abundant. The following 
localities may also be quoted : Cuba, the type station, 

Sagra; Mexico, Liebmann; Brazil, Spruce. The type specimen in the 
Montagne herbarium agrees closely with the Puerto Rico material. 

The original description and figures of L. cardiocarpa by Mon- 
tagne are so clear and so complete that it has been possible to add 
only a few unimportant deta,ils. At the same time, in spite of its 
distinctness, the species has been more or less misunderstood by 
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writers. Gottsclie, for example, in his Mexikanske Levermosser, 
cites specimens from various Mexican localities, but according to 
Stephani several of these are referable to other species. The rela- 
tionship of L. cardiocarpa to L. planifolia is close, the two species 
agreeing in the possession of dry and hyaline cells on the margin 
of the lobe. IiiL. however, these cells are usually re- 

stricted to the apex of the lobe, and it is only in rare instances that 
the apical group is supplemented by a narrow band near the antical 
base. The hyaline cells at the apex usually form but a single row. 
They are more or less elongated and spread out in a digitate man- 
ner, their outer extremities being free from one another and 
rounded. The hyaline cells near the base are the same in structure 
but scarcely project beyond the other marginal cells. Apparently 
hyaline cells of this character play a part in holding the plants 
firmly to the substratum, as already noted by the writer in con- 
nection with the genus Stictolejeunea.^ In the structure of the 
lobule, which conforms closely to the Leptocolea type, L^'CardiO” 
carpa differs markedly from L. planifolia. The long antheridial 
branches are also very distinctive, and the lobes of the perigonial 
bracts usually bear a cluster of hyaline cells at the apex, just as 
in the leaves. In L. planifolia hyoXine cells are never found in 
this position. 

Leptocolea Jooriana (Aust.) 

Lejeunea Jooriana Amt, Bull. Torrey Club 6: 20,,' 1875. ' 

Lejeunea (Colo-Lejetmea) Jooriana Steph. Bot. Gaz. 17: 171. 1892. 
Cololejetmea Jooriana Evans, .Mem. Torrey Club 8: 173,.. pL 22, 

/. p-20. 1902. ■ ■ 

On .living leaves. ' Near'Gayey, (71, in ' small part, 

mixed with L. cardiocarpa a,nd other epiphylloiis Lejeuneae) . The 
.o.rigiiial locality, for L, Jooriana h in Louisiana, but it is now 
.known .also ' from North. Carolina, Florida, the Bahamas, and 
. Bermuda. ■. The type specimen 'greW' on reeds but most' of the 
.material examined grew on’ bark. .The occurrence .of the s,pec,ies 
on living leaves in Puerto Rico is not surprising since L, curMo- 
carpa, its nearest ally, also grows on both bark and leaves. 

■■.. A full '.description, of,. L. Jooriana, with figures, was recently 
published by , the wniter, asindicated above. . . In the present paper, 

Torrey Club 34: 3. 1907. 
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therefore, the discussion is restricted to its more important 
dilferential characters. The relationship of the species to L. 
cardiocarpa is so very close that the leaves and perianths might be 
described in almost identical words. The plants differ markedly, 
however, in their inflorescence, although both are monoicous. 
Ill L. Jooriafia the antheridia are borne, usually singly, in the 
axils of the perichaetial bracts and occasionally in the axil of the 
leaf adjacent to the involucre; in L. cardiocarpa they are borne, 
usually in pairs, in the axils of distinct perigonial bracts, which 
are found on special branches. In consequence of this difference 
there are further differences in the structure of the perichaetial 
bracts. In L, Jooriana the lobules are inflated much as in ordinary 
leaves, while in L. cardiocarpa the lobules are plane. In well 
grown plants of L, Jooriana the lobules of the leaves are relatively 
larger than in L. cardiocarpa, but this difference is by no means 
constant. L. Jooriana is also characterized by the frequent pres- 
ence of gemmae, while L. cardiocarpa is not yet known to be 
gemmiparous. Unfortunately this is a difference which it is unsafe 
to emphasize until the plants are better known. At the present 
time, therefore, the differences in the inflorescence and in the 
bracts are the only ones that can be relied upon. 

APHANOLEJEUNEA 

So far as known at present, about half a dozen species can 
be referred to Aphanolejeunea with certainty. With the excep- 
tion of the type species, which is known only from the British 
IslcvS, the genus is restricted to the tropical and south temperate 
regions of America. The type species grows on rocks and on bark, 
often in company with other bryophytes, while most of the 
American species are epiphyllous in habit. All of them flourish 
best in very damp localities, on account of their fragile nature. 

The stems cling closely to the substratum and braneh ir- 
regularly. The leaves are usually distant and are never closely 
imbricated. The lobes spread widely and vary in outline from 
oblong or ovate to lanceolate, the apex itself varying from rounded 
to acuminate (plate 12, FIGURES 4, ii, and 17). In many cases 
the lobes are distinctly concave on the antical surface. The 
lobules, the structure of which h^s already been described, are 
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relatively large. As a rule two t^^pes of leaves are developed^ 
large and normal leaves with typical lobules and iiiucli smailer 
leaves with rudimentary lobules, and they seem to lie iin. connected 

intermediate types (figures 17 and 18). TIic leaf cells vary 
from slightly convex to conical, and none arc ever differentiated 
as ocelli or hyaline cells. Their walls are exceedingly thin and 
show no trigones, although a strongly conical cell will sometimes 
show a slight tiiickening at the apex of the cone. Corresponding 
with the shape of the cells the margin of the lobe varies from 
■crenuiate to denticulate. 

A monoicous inflorescence seems to be almost invariably the 
rule in the genus. Sometimes the male inflorescence is borne on a 
distinct branch with strongly modified bracts, but it seems to be 
more usual for the aiitheridia to be borne in the axils of the leaves 
below a female inflorevsceiice or even in the axil of one of the 
perichaetial bracts. Under these circumstances the perigonial 
bracts are scarcely modified. The female inflorescence always 
bears one or two subfloral innovations, which may or may not be 
floriferous. The perichaetial bracts are very much like the leaves, 
except that the lobules tend to be plane and show differences in 
the apicak region. The perianth is obovoid and inflated, at least 
near the apex. Sometimes there are no signs of keels; sometimes 
five keels, more or less marked, can be distinguished. In some 
cases the beak of the perianth is indistinct or practically obsolete. 
The vSporophyte is essentially like that of Cololejeunea, "Idie genus 
may be characterized as follows: 

Aphanolejeunea gen. nov. 

Plants very, delicate, pale green, often beconiing will tush : when 
dry: stems 'prostrate, 'Sparingly branched : ■ lea ves di'Stant to; con- 
tigiious, the. lobe often concave in the outer part, widely vspreading, 
oblong to , lanceolate, rounded to acumin.ate at the . apex, the 
margin' usually, crenula.te or denticulate f.rom, projecting ceils; 
lobule inflated.,, the involute free margin often including the apex, 
sinus dunulate, ' apical tooth consisting of 'a single .projecting ceU, 
separated by a' slight indentation from .the usually .less.' distinct 
proxi.mal tooth,'' hyaline; papilla distal, toTiie apex,' situated in the 
sinus but s.lightl'y displaced to 'the 'inner surface, keel '.arched; 
cells of lobe uniform, convex to conical, usually thiu-walled 
throughout : underleaves wanting: inflorescence mostly aiitoicous 
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'■or paroicous: $ inflorescence borne on a leading branch with one 
or two innovations; bracts complicate, unequally bifid, the lobe as 
in the leaves, the lobule plane; perianth obovoid, terete or five- 
keeled in the upper part, rounded at the apex and abruptly con- 
tracted at the apex into a short (sometimes obsolete) beak, surface 
often roughened from projecting cells. (Name from a^aviq^', invis- 
ible, and Lejeunea, in allusion to the inconspicuous character of 
the species.) 

Type species, Aphanolejeunea microscopica (Tayl.) comb. nov. 
Jungermminia microscopica Tayl. in Mackay, FI. Hibern. 2: 59. 
1836. Lejeunea microscopica Tayl. in G. L. & N. Syn. Hep. 345. 
1845. Lejetmea {Colo-Lejeunea) microscopica Spruce, Hep. Amaz. 
et And. 293. 1884. Cololejeunea microscopica Schiffn. in Engler 

& PrantI, Nat. Pflanzenfam. i®: 122. 1895. 

Three species that are apparently referable to Aphanolejeunea 
have been reported from Puerto Rico, namely: Lejeunea sicaefoUa 
Gottsche, L. Sintenisii Steph., and L. heterophylla Goebel. The 
first two are cited by Stephani,* the third by GoebeLf Un- 
fortunately L. Sintenisii and L. heterophylla are known to the 
writer from descriptions and figures only, and it seems necessary 
.at the present time to withhold judgment in regard to them, if 
sicaefolia, however j has been collected in some quantity, and two 
other species, apparently undescribed, are also present in the 
material examined. 

Aphanolejeunea exigua sp. nov. 

Pale green, scattered or growing in thin mats, often mixed 
with other hepatics : stems zigzag, 0.025 mm, in diameter, usually 
simple except for the subfloral innovations: leaves distant, ob- 
liquely spreading, siibsquarrose, the lobe ovate, concave, 0.2 mm. 
long, o.l mm, wide, apex mostly subacute and tipped with a single 
cell, rarely blunt and tipped with two cells side by side, antical 
margin spreading widely from the very base, slightly curved, 
postical margin beyond the keel very short, straight or slightly 
curved, margin crenulate from projecting cells; lobule ovate, 0,15 
mm. long, o.i mm, wide, inflated throughout but more strongl>^ 
SO in the basal portion, free margin involute to beyond the apex, 
the latter tipped with a more or less curved cell or apical tooth, 
proximal tooth slightly projecting, also consisting of a single cell, 

* Hedwigia 27; 290, 291. pi 12. /- 2 i-‘ 24 - pl 27, 1888. 

t PflanxenbioL Schild. i: 178, I 7 p. /. 1889. 
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sinus iiinulate, about three cells long, hyaline jDapilla in the sinus 
but displaced one ceil from the margin, keel arched near base, 
roughened from conical cells; cells of lobe averaging al:)out i8 X 
l4/i ill the middle, plane to strongly convex or conical, usually 
thin-walled throughout: inflorescence paroicous: 9 inflorescence 
borne on a simple stem (in all observed instances), innovating on 
one or both sides, the innovations simple and sterile; bracts 
obliquely spreading, sometimes scarcely complicate, siibequally 
bifid, the lobe ovate, 0.15 mm. long, 0.06 mm. wide, apex and 
margin as in the leaves, lobule ovate-lanceolate, 0.15 mm. long, 
0.05 mm. wide, acute and usually bearing a second sharp tooth 
on the inner margin near the apex, otherwise entire; perianth 
obovoid, 0.3 mm. long, 0.25 mm. wide, terete in upper portion, 
rounded above and bearing a short and broad, sometimes obsolete, 
beak, surface smooth below, rough in upper half from conical 
cells: cf® bracts in a single pair below the involucre, monandrous, 
otherwise like the normal leaves: capsule about o.i mm. in diam- 
eter; spores 9^14 in short diameter; elaters 5/4 wide. (Plate 12, 
FIGURES 4-10.) 

On living leaves. El Yunque, Evans {21^ in part, mixed with 
Cyclolejetmea accedens and Drepanolejeunea infundibulata) * 

The present species shows the contrast between normal and 
rudimentary leaves in a very marked way. In a normal leaf the 
lobule is relatively large and the lobe projects beyond the water 
sac for only about one fourth its length. The projecting portion 
is rarely more than three or four cells long and four or five cells 
broad ; it is usually distinctly concave, the margin on each side 
being curved upward. All the cells in the projecting portion are 
strongly convex, thus giving the effect of marginal crenulations; 
in the vicinity of the keel the. cells' tend to become conical and 
occasionally show a slight thickening of., the wall at the apex of 
the. cone. ■ The free margin' of the lobule ' is- appressed .to the lobe 
..as far .as the. apical tooth, .'which' ''projects 'slightly beyond. t:lie 
proximal ' tooth at. its base. . The rudimentary leaves'' (not .shown 
.on the plate)' are scattered about am.ong the normal le.ave.s,. and., 
many .of .the. plants, fail to 'shoW' them'. ■'altogether..,' , The. lobes .in' 
such, leaves are' narrow and lanceolate,' perhaps four or ".five cells, 
long and three .or .four cell's, broad, and'' the lobules . are '. often repre- 
'sented, by a ; single , cell. ' , Aside; from,',' the „''subflo,ral 'innovations;; 
brancliing seems to be exceedingly^ rare, .and tliere 'Seems'To'be 'm.. 
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connection between the branches and the rudimentary leaves as 
ill certain other members of the genus. 

One of the closest relatives of exigua is the rare type species^ 
A . wdcroscopica^ specimens of which have been received from Mac- 
vicar. The two species equal each other in delicacy and are of 
about the same size. The lobes of the leaves are also very much 
alike and the lobules are almost identical in structure. The two 
species agree further in their paroicous inflorescence. In A. 
microscopica, however, the cells of the lobes are less strongly convex 
and the margin consequently is either entire or very vaguely 
crenulate ; along the keel the roughness is better marked although 
less conspicuous than in A, exigua. There are also slight dif- 
ferences in the bracts. In microscopica the lobes average about 
0.25 X 0.09 mm. and the cells near the apex are often distinctly 
conical instead of merely convex as in A. exigtta. Sometimes one 
of the bracts in the British species bears an antheridium in its 
axil, and the lobe of such a bract is usually less roughened than an 
ordinary perichaetial bract. The lobule measures about 0.18 X 
0.07 mm. and shows two teeth much as in A. exigua. The peri- 
anths, so far as can be judged from Pearson’s description, are very 
much alike. The differences in the gemmae will be considered later. 

Goebel’s Lejeunea heferopkylla has never been formally pub- 
lished, but in his Pflanzenbiologische Schilderungen he alludes 
to some of its most striking peculiarities and shows them in a 
figure. The specimen he studied grew on the leaves of Vittaria 
remota in Puerto Rico, but nothing more definite about the locality 
is stated. According to his account the species is allied to A, 
exigua;' it is said, however, to produce leaves with lobules and 
rudimentary leaves practically destitute of lobules in definite 
succession and to have a five-keeled perianth. In a letter from 
Goebel he states that he has preserved no specimens of X. Jietero- 
'. '•'phylla and would prefer to have the species considered as in- 
adequately published. In any case the five-keeled perianth would 
serve to distinguish it from exigua. 

In Lejeunea Sintenisii, which is known only from the type 
material collected by Sintenis (ijd), the plants are said to be much 
branched and to be dioicous. According to Stephani’s figure the 
leaves are similar to those of A . exigua except that the lobe projects 



■276 


Evans : Hepaticae of Puerto Ric:o 


for about half its length beyond the lobule and, is built up ot 
many more cells, the projecting portion l^eing about eiglit cells 
long and six cells wide. The perichaetial bracts, also, are smaller 
■and their lobules are greatly reduced. Neither i:)eriauths nor male 
inflorescences are present in the specimens. .It is to be hoped 
that this species may be again collected so that its characteristics 
and relationships may become better knowm. 

Aphanolejeunea crenata sp. tiov. 

Pale green, growdng in small mats among other Lejeimeae: 
stems straight or nearly so, 0.025 mm. in diameter/sparingly 
and irregularly branched, the branches wadely spreading: leaves 
distant to contiguous, the lobe obliquely spreading, oblong, plane 
or slightly concave, 0.25 mm. long, 0.07 mm. wide, not falcate, 
apex obtuse or subacute, tipped with a single rounded cell, antical 
margin spreading from the base, slightly curved, postical margin 
beyond the keel straight to slightly curved, margin crenulate 
from projecting cells; lobule ovate, 0.12 mm. long, 0.07 mm* wide, 
inflated throughout, free margin involute to apex, apical tooth 
blunt and slightly curved, proximal tooth rounded, indistinct, 
each tooth consisting of a single cell, sinus limiilate, about three 
cells long, hyaline papilla in sinus but displaced one cell from the 
margin, keel arched, roughened from projecting cells; cells of lobe 
averaging about 23 X i6m near the base, and about i6/x in other 
parts, more or less convex, thin-walled throughout: inflorescence 
paroicous (or synoicous) : ? inflorescence borne on a more or less 
elongated branch, innovating on one side, the innovation (so far 
as observed) simple and sterile; bracts erect-spreading to ob- 
liquely spreading, complicate, unequally bifid, the lobe as in 
the leaves, lobule ligulate, about 0.15 mm. long and 0.06 nun, wade, 
'blunt at the apex, margin 'crenulate in uppet* part from projecting' 
-cells; perianth, obovate., 0.35 mm, long, o.tS' mm* ' wade, inflated, ^ 
above and with faint indications .of five keels, each keel , being, 
represented by a small group of projecting cells, subtruncate at 
the apex and with a short beak, surface,, (except for the rudimentary' 
keels)' usually' smooth, rarely slightly roughened fromtscattered 'pro- 
jecting cells,: antheridia borne '.singly,' .usually . one „in the axil;' of 
the leaf below a subfloral innovation and another in the axil of 
the opposite periGhaetial bract ; leaves bearing the antheridia much 
like ordinary leaves: capsule (not quite mature) 0.08 mm. in 
.diameter;, elaters ,' from , „an.’ 'Old .capsule'; , S/x ' wide. '' ' .(Plate '■ ,12,:,'' 

.FI.CxU'RES'',II“I6.) , 

'.' '■' ■Qn ' living leavesA',^^ 'Yunque, Evans in small part, in 
company with Drepanolejeunea A mucariae, etc.) . 
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The riidimentary leaves in A, crenata seem to be confined to 
the bases of vegetative branches and are not found in a similar 
position on innovations. They are often only four or five cells 
long by three or four cells wide and show practically no iobu!es» 
Usually only one or two leaves at the base of a branch will show 
this rudimentary structure. The species rivals . 4 . exigua in 
fragility and agrees with it in possessing a paroicous inflorescence y 
the only difference being that in A, crefiata one of the antheridia 
is commonly borne in the axil of a perichaetial bract. When 
compared further with A. exigua the lobes of the leaves are found 
to be plane or nearly so, to have their margins practically parallel, 
and to project for about half their length beyond the lobules. 
A. crenata differs also in the structure of the perianth, which is 
not only narrower than in A. exigtm but is smoother in the upper 
part, the roughness being often confined to the indistinct keels. 
The fact that only one subfloral innovation is produced should 
also be emphasized. Unfortunately the species was collected in 
very small quantity. 

Aphanolejeunea s caefolla (Gottsche) 

Lejeunea sicaefoUa Gottsche, Abh. Bremen Naturw. Ver. 7: 362. 

18S2 (nonten nuditm) * 

Lejeunea (Cololejetmea) sicaefoUa Gottsche in Stephani, Hedwigia 

2^: 2go. pL 12. f. 21-24. 1888. 

Pale green, scattered among other hepatics or growing in loose 
depressed mats: stems not zigzag, 0.025 mm. in diameter, spar- 
ingly and irregularly pinnate, the branches widely spreading, 
similar to the stem : leaves distant, obliquely to widely spreading, 
the lobe lanceolate, slightly falcate, 0.4 mm. long, o.i mm. wide, 
somewhat concave and often variously curved and contorted in 
outer part, apex acuminate, usually tipped with a row of two or 
three cells, antical margin spreading from the base, slightly curved, 
postical margin beyond the keel straight or nearly so, margin 
(except at the very base) denticulate or Grenulate from projecting 
cells;: 'lobule ovate, 0.17, mm;' long, Ovr^mm. 'wide,' similar, to that of 
4 . exigua; cells of lobe averaging 14/x at the margin and 30 X 14M 
in median and basal regions, conical, thin-walled throughout or 
with a slight thickening at the apex of the cone: inflorescence 
autoicous: 9 inflorescence borne on a more or less abbreviated 
branch, innovating on one side, more rarely on both, the innova- 
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tions sterile or soon, again floriferous; bracts obliquel>^ spreading, 
more or less complicate, the lobe as in the leaves l:)iit usually a 
little smaller, measuring about 0.35 X 0.07 mm., l(:)l)iile ovate, 
0.17 mm. long, 0.03 mm, wide, bidentate at the ape,x, otherwise 
subentire; perianth obovoid, 0.4 mm. long, 0.2 mm. wide, rounded 
at the apex and bearing a short beak, inflated and five-keeled in 
the upper part, the keels sharply denticulate from high-conical 
cells, surface between the keels sometimes smooth but usually 
more or less roughened like the keels: cf inflorescence occupying 
a short branch or terminal on a longer branch, rarely proliferating; 
bracts contiguous but scarcely imbricated, the lobe as in the 
leaves but shorter and narrower, lobule reduced to a small basal 
fold; antheridia borne singly: capsule about O.i mm. in diameter; 
spores Pm in short diameter; elaters 5^1 wide. (Plate 12, figures 
17-26.) 

On leaves and logs. Without definite locality, Sintenis {4). 
North slope of the Luquillo Mountains, Heller {4647 ^ in part). 
El Yunque, Evans (ij). The species is also known from Cubaj 
Wright, Underwood, and from Trinidad, Crueger. Although 
Gottsche first applied the name Lejetinea sicaefoUa to the plant 
from Trinidad, the specimen collected by Sintenis should be re- 
garded as the type of the species, because it was from this that the 
first published description was drawn. The determination of the 
specimens described above was confirmed by Stephani. 

Rudimentary leaves are very frequent in A. sicaefolia. The 
leaves subtended by branches seem to be invariably of this type^ 
and the same is true of the leaves at -the base ..of a' vegetative 
branch. These statements,. however, -do -not apply to perichactial 
bracts and subfloral innovations. ■ In many, cases, also, .rudi- 
mentary leaves are scattered irregularly amo.ng normal leaves a.nd 
show no connection' with branches. .In a well developed .leaf, the 
lobe is more than three times the length of the lobule. In the 
basal part, where it helps to form ■ the water sac,' it is plane ^',or 
nearly. so, but the free ap,ieal portion is usually irregularly. curved 
or' twisted and also .distinctly : concave, the .antical margin 'being'' 
curved', in .such a, way that' the ' marginal denticula,.t.ion$, .extend 
.,. upward instead of outward.', ' In -typical cases the interior ''.cells, of 
,; the , free pdrti on '.resemble the marginal cells' in bei.ng conical and 
often' show 'h'sHght thickening.' of the wall' at the apex'of, the cone, 
but these' ccnical cells: may.' be few.'-or '.absent altogether and are 
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never toiind in the portion of the l-obe which covers over the water 
sac. 1 he lobule is inflated throughout its entire extent and the 
free margin lies in contact with the lobe as far as the proximal 
tooth. This is usually a little more prominent than the apical 
tooth, which rarely shows clearly without flattening out the lobule. 
Ill the rudimentary leaves the lobe is shorter and narrower than in 
normal leaves and is sometimes reduced to a width of only two 
or three cells. The lobule in such leaves is merely a minute basal 
fold, .sometimes consisting of a single cell. The perigonial bracts 
are also much more rudimentary in structure than in normal leaves 
and in extreme cases may be even shorter than the leaves just 
described. These bracts can afford but little protection to the 
antheridia, which at maturity often exceed their lobes in width. 
According to sStephani the perianth of A. sicaef alia is destitute of 
keels but the perianths he studied, according to his figure, were 
very immature. In mature perianths the five keels are sometimes 
apparent, but are often difficult to demonstrate when the faces 
between them are roughened in the same way. 

The lanceolate acuminate lobes and the autoicous inflorescence, 
together with the small perigonial bracts, wdll at once serve to 
distinguish A . sicaef oUa irom the two preceding species. A closer 
relative is apparently the Brazilian Lejeunea {Colo-Lejeunea'} 
Kliputiana Spruce,^* known to the writer from description only- 
This species, which is also autoicous, is even smaller than vl. 
sicaef olia, the leaves being only 0,15 mm, long. It is characterized 
further by the obtuse lobes of its leaves and by its smooth perianth- 

The Gemmae OF CoLGLEjEUNEA, Leptocolea, and 
: ApHANOLEJEUNEA, 

The remarkable discoid gemmae found in the genus CycMe^^ 
feuneawere. described:by. the writer several'years ago.f,, ..'''.Each'onc; 
arises from a marginal cell of a leaf lobe, and the stalk cell from 
which it becomes separated at maturity is attached to its basal 
edge. The three genera treated in the present paper also develop 
discoid gemmae, but these differ primarily from the gemmae of 
Cyclolejeunea in being borne on the surface of the leaf lobes instead 


* Hep, Amaz. et And. 297. 1884, 

t Bull. Torrey Club 31: 205-210. pU p, to. 1904. 
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of on t:hc tna.rujiE In f'nnsi*«}iit'nro «>! ihi'- |'M'V:,n iooi ilo" aivvik i“i;l! 
l')C('oincs dis|)la(A,M,i , as il worva Iroivt I hr '‘O.nEu'i* <il 

thc' gemma l)iU: is a.lways o(’r.tmlrira,lly al Ninef,:* llus 

iiiae in Cololejeuneii are t‘ssertlially like ihrse in Le/-'/fs:"fE?vi anil 
Apkanalejctiiim^ ilie three grmera 'uill he mieailered itnoslu'r. 
In some species geniinae are wry ahinuiaiUK' |;iroilnt:e(i, wliili* in 
others they are mncli rnon» s[>aringiy dma‘to|ied. If' is I'lrehmihc*' 
in fact that certaifi species a, re nexw ,gemmi[ei,rhus» lai!. il, 'would 
be premature to ri'take a, staterrum't; to t.l'Hs efhai aborif iiiairv" indi- 
vidual species at t-h.e present ItnKs llie |'>n"HliH'iJon o( gei'!'in"u:ie is 
not accoi'iipanied Iw any st.riking niorliiic’ations in !c‘:"il slr'ur'liire 
or by any marked liiiiitat ion of growl in 

The structu,re and de'velo[H'ne.n:l. of tin;;* genn'i'mi"'* t'U'iV'e 
described more or less, fully l:)y C"h..')el',>id 'In Leplocdea (deheUi,* l:,)y 
Stephani in' Leptocolea cuneifoUa'CStepli.) comi). i'"ic„nA'tt !,)y (''’in^'ers 
in CoMejeunea caharea.X and l.)y Slevtms in (\ Iliddlw(rmu'ie\^ 
StevenS' sho'wed that .the gemmae o.f C. .Biddkfomine C*.mB 
cared pursued essentially the same .'course of de\-elufmie„i"vl: as that 
described by Goebel for the gem'mae of .GoebeUi and explained the, „ 
slight discrepancies' to l.)e found in. Cavers’s account' of C,mlrarm. 
The writer has bee.n able to"' study ' tire gemmae i'li h\*e speties «)f 
CololejeuneayXnm of Leptocolea, and two of AphiUiolcjcifara and 
finds that all' agree closely in ■their'dev('d:o'|.')i'nent, 'with Uie sp<‘{h.‘s 
discussed, by Stevens.- Acco'.rdlng 'to,' 'his 'accouiu tlu^ leaf voW 
which ivS to form a gemnia ' projects beyond its mughbors and 
divides by a wall parallel with the surface of the leaf, 'flu^ outer 
cell represents the mother cell of the gemma, wlfide tlu^ Inwr cell 
becomes the' stal,k. The 'mother-. cell then prrKNN'*ds io tlivi<lc! by a. 
series of walls perpendihmlar tc) the leaf surface, and the r(‘sulting 
, -gemma consists in,, cotisequerice, of' a p'late of cells ona cell thick. 
The first wall divides the mother cell into two scmicircmkir cellSy 
- and the subsequent'divisionswhich.take-place, in, .these cells are.tk'C 
same, thus making the mature gemma symmetrical with respect 
to the median plane. The two semicircular cells are first divided 

* Ann, Jard. Buitenzorg 7: 240, 1887, 

^ Lejeunea cuneifoUe Hedwigia 30: iC)?. pl JO. 

, 'I'S, 92 ,, - , : , r; ^ ,, ' ' ' A' '/'G 

t New Phytol. 2: 160. 1903, , ' 
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into approximately equal quadrants. Then, as Stevens goes on 
to show, the two apical quadrants grow more rapidly than the two 
basal quadrants, thus forcing the wall between them into an oblique 
position with respect to the median walls. The two apical quad- 
rants function as apical cells, the first segment in each being' 
cut off by a wall parallel to the median wall. The segments under- 
go further divisions, the first walls being always periclinal. The 
basal quadrants also become subdivided in much the same way as 
the oldest segments. The eccentrically situated stalk cell is 
approximated more or less to the basal margin (text figure 2, 
C, D) , and the gemma becomes free by a splitting of the walls by 
which it is attached to the stalk cell. 

When the gemmae of various species are compared it is found 
that they differ in size and in the number of cells of which they 
are composed, but that, for a given species, the number of cells 
is faHy constant. The differences in the number of cells are due 
primarily to the number of segments cut off by the apical quadrants 
and secondarily to the number of subsequent divisions which take 
place in the segments and in the basal quadrants. In the simplest 
gemmae only two segments are cut off, each of which divides once, 
while each of the basal quadrants divides into three cells, the first 
division being by the usual periclinal wall and the second by an anti- 
clinal wall in the outer cell. These divisions give rise to a gemma 
composed of sixteen cells, a condition seen clearly in A phanole- 
jeunea microscopica, A. exigna, Cololejeunea mynocarpa^ and C. 
Macotmii (Spruce) Evans occasionally, in C.myriocarpa nt least, 
one or both of the younger segments fail to divide, so that the 
mature gemma consists of only fourteen or fifteen cells. It will 
be seen that gemmae of this type tend to be symmetrical with 
respect to a transverse median plane as well as a longitudinal plane 
(text figure I, PLATE;; 1 ^ 2 , 'FIGURE lO).' ■ 

The cutting off of three segments takes place in the gemmae 
of ColoUjeunea calcarea^ C. Siddlecomiae, JLeptocolea ovalifolta 
(Evans) comb. nov,,t and (TEXT FIGURE i, D, E), 

’f' Mem. Torrey Club 8; 171. pi. ^2. f, 1-8, 1902. Lejeunea. (Cololejeunea) 

Spruce in Underwood, Bull. Torrey Club 17: 259. 1890. The species is 
probably a judging from its vegetative structure; unfortunately mature 

perianths have not been seen by the writer. It is known from British Columbia only. 

t = Cololejeunea omlifolia Evans, Trans. Conn. Acad. 10; 450. pL s8. f. 1-6. 
1900. Known from the Hawaiian Islands only. 
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This is usually accompanied by a more vigorous cell division and 
giA'es rise to genimae composed of from twenty to twenty-ioiir cells. 
In the gemmae of Cololejeunea diaphana there are also only three 
segments cut off as a rule, the number of cells at maturity being* 
twenty. In one instance, however, a gemma was observed in 
which one of the apical quadrants had cut off four segments and 
in which the total number of cells was twenty-two (text figure i , 



Figure i. Gemmae, X 300. The apical cells are indicated in the usual way. 
A. Aphanolejeunea microscopica; Argyllshire, Scotland, Macvicar, B. Colokjeimea 
myriocarpa; near Ca.yey, Puerto Rico, Evans (loi). G. C. British Colum- 

bia, Macoun (Hep, Amer. 177)- D. Leptocolea ovalifolia; Oahu, Hawaiian Islands, 
Cooke. E. L. cuneifoUa; Kamerun, Dusen (Flep. Alt. 301). F, Cololejeunea dia. 
near Saiiturce, Puerto Rico, Hri/tT (4^4), 

F). In the gemmae of Cololejeunea mimiHsdmaj Lepto.colea 
looriana, and L. scabriflora four segments' are cut off {text figure ', 
2 , A, B; PLATE II, FIGURE 8). Tn C^mimitissimathe subsequent' 
■divisions are very numerous and gemmae' with as many, as thirty- 
four cells are sometimes’ found. In the other two species the 
number of cells seems to be pretty constantly twenty-four. The 
most complicated gemmae, in which five segments are cut oft', are 
found in four species of Leptocolea, nd^mAy : lane, ihbay L, longi- 
stylis (Evans) comb, nov.,* L. ceatocar pa, And L. Goebelii (text 
FIGURE, 2, C, D; '3, A, D). In.the .fi^rsttwo, where the cell,divisio,n', 
,is, especially active, the., mature ■ gemmae, , are composed of forty,"' 

^ Cololejeunea longistylis Ev^jxs, Trans. Conn. Acad. 10 : 453. pi. 59. f. 8-16. 
1900. Known from the Hawaiian Islands only. 
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or more cells; in i. ceatocarpa the number of cells is usually 
tliirty-eiglitj while in L. Goebelii it is only thirty, — fewer than in C. 
miniitissima, in which only four segments are cut off. 

Aside from the differences in the number of segments and in 
the number of cells present at maturity, the gemmae of different 
species are characterized by peculiarities of the marginal cells, by 
the presence or absence of Haftorgane,” or organs of attachment, 
and by the number and situation of these organs. With regard to 



Figure 2. Gemmae, X 300. A. ColoUjmnea mmutissima; Florence, Italy, 
Levier. B. Lisbon, Florida, Underwood {03), C, L, lanciloba; 

Oahu, Hawaiian Islands, Cooke, D. L. longistylis; Oahu, Hawaiian Islands, Coofeg. 

Figure s. Gemmae, X 30Q. A. Lepiocolen Goebelii; T}ibodB.B, ]a.vz, Fleischer. 
B. L. ceatocarpa; Hawaiian Islands, Heller (2 3<6 2), 

cells project. This is true, for example, of i 

siyiisj and L, ovalifolia^ and the margin in these may be described 
as perfectly entire. It is much more usual, however, for some or all 
of the cells to project in the form of crenulations or denticulations, 
according to whether they are convex or conical. In gemmae with 
convex cells, the margin is sometimes crenulate throughout as in 
Cololejeunea myriocarpa^ C, minutissima, C, Macounii^ and 
Leptocdlea Jooriana, In L. ceatocarpa, however, only the rnarginal 
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cells of the younger segments project, while in L. Goebelii the cells 
liouiiding the median wall are the only ones affected. In gemmae 
with marginal denticulations it is always certain special cells that 
project and these are always definite in position. The outer cell 
of the youngest segment is the one most certain to show this 
condition, as in Aphanolejetinea microscopica, but it is not usual 
for this cell to be the only one that projects. In A, exigtia, for 
example, the two basal cells and the opposite one on one side also 
project, and this statement will apply equall}^ well to Cololejeunea 
diaphana and Leptocolea ctineifoliay where more segments are cut 
off. 

The remarkable organs of attachment are fully described by 
Goebel in the case of Leptocolea Goebelii. They represent marginal 
cells which project at right angles to the two surfaces of a gemma. 
At their extremities they secrete a slime which enables the gemma 
to attach itself to the substratum. These organs of attachment 
are not found in all species and are most frequent in the epiphyllous 
species of the tropics. Of the sixteen species studied by the writer 
seven develop such organs, while the others lack them completely. 
When present they are not only constant in number for a given 
species but also constant in position. In Leptocolea Goebelii and L. 
ovalifolia four organs of attachment are developed fin L. ceatocarpa, 
L. scabrifoUa, L. cuneifolia, Cololejeunea diaphana, Aphanoh'^ 
jeunea exigua there are only three. When four are present two 
are developed from the basal quadrants and two from the first 
segments cut off from the apical quadrants. In each of thCvSe a 
periclinal wall is first formed in the usual way and then the outer 
cell divides again by an anticlinal wall. Of the two marginal 
cells thus formed the one farther from the median wall becomes 
modified into the organ of attachment. When only three organs 
are present two are developed from the basal quadrants, wdiich 
divide in the way just described. The third is formed from the 
first segment on one side. This divides by the usual periclinal 
wall and then the outer of the two cells thus formed becomes 
modified into the organ of attachment without undergoing a pre- 
liminary anticlinal division. For this reason the organ is situated 

* In L. ceatocarpa the division goes one step farther, the cells which would natur- 
ally he expected to develop into organs of attachment first dividing by periclinal walls. 
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next the median wall. The corresponding segment on the other 
side of the gemma divides in the same way but the outer cell does 
not become modified., , It will be seen at once that when three 
organs of attachment are present the gemma shows a condition 
of slight asymmetry, in spite of the fact that the ceils on each side 
of the median wall are alike in number and position. When four 
organs are present the condition of symmetry is maintained. 

Although the gemmae in the Lejeuneae have been but little 
studied by taxonomists it will be seen from the above account that 
they present characters of great constancy. They can often, in 
fact, be used in the determination of specimens *which are sterile 
or otherwise imperfectly developed. This is true, for example, of 
the closely related Cololejetmea minutissima and C. myriocarpa^ 
where the lobules are usually either rudimentary or abnormally 
developed. To summarize what is known about the Puerto Rico 
species it may be stated that only five of the species described 
in this paper have been proved to be gemmiparoiis. In the 
gemmae of two of these, Cololejeiinea myriocarpa and Leptocolea 
Jooriana, no organs of attachment are present and the margin 
is crenulate throughout; in the other species, C. diaphanaj L, 
scabriflora, 3.nd A phanolejeunea exigtia, the gemmae develop three 
such organs and only certain of the marginal cells project. With 
regard to the number of segments cut off by the apical quadrants, 
A. exigua and C. myriocarpa have only two, C. diaphana dlmost 
invariably has three, while L, scabriflora and L. /comwa have four. 

The germination of the gemmae was studied by Goebel in the 
case of Z, GccWfi. He found that the apical cells first cut off 
a series of segments but that very soon one of them gave rise to 
the leafy shoot, and he considered that the tetrahedral apical cell 
of the stem was cut out directly from the two-sided apical cell 
of the gemma. Occasionally he saw the leafy plant arise from 
one of the cells next the median wall between the two basal organs 
of attachment . The writer has been able to confirm these obser- 
vations but can add very little to them. It may perhaps be of 
interest to note, however, that in gemmae with three organs of 
attachment the leafy shoot usually arises from the apical cell on 
the side with two such organs. 


y ale:;,: xJ'Ni vERsnc'’^', . 
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E^xplaiiattoii of plates 11 aiici 12 

As in the previous papers of this series the figures were drawn by the writer, and 
most of them were prepared for publication by Miss Edna L. Hyatt. 

Plate ii 

Leptocolea scabrijlora (Gottsche) Evans, i. Part of stem with two fertile 
branches and a male inflorescence, postical view, X 35- 2. Apex of branch with 

antheridia, postical view, X 35. 3. Apex of a typical peri gonial spike, postical 

view, X 35- 4- Cells from margin of lobe near apex, X 265. 5. Part of lobule, 
showing apical and proximal teeth, X 200. 6. Perichaetial bract, X 45- 7. 
Transverse section of perianth near apex, X 45- 8. Gemma, X 265. The figures 

were all drawn from specimens collected by the writer {72, in part). 

Leptocolea planifolia Evans. 9. Part of plant with four female inflorescences 
(including two perianths), postical view, X 25. 10. Part of plant with a male and a 

female inflorescence, postical view, X 35. ii. Cells from middle of lobe, X 265. 
12. Cells from apex of lobe, X 200. 13. Apical part of lobule, X 200. 14, 15. 
Perichaetial bracts, X 35 * Transverse section of perianth, X 45. The figures 
were all drawn from specimens collected by M. A, Howe (862, in part). 

Plate 12 

Leptocolea cardiocarpa (Mont.) Evans, i. Part of plant with three perianths 
and an old capsule, postical view, X 35 - 2. Part of plant with male inflorescence, 

postical view, X 35- 3- Apical part of lobule, X 200. The figures were all drawn 
from specimens collected by A. A. Pleller in part). 

Aphanolejetmea exigua Evans. 4. Apex of plant with perianth, postical ^dew, 
X 55 * S- Apex of lobe, X 200. 6. Apex of lobule, X 200, 7. Perichaetial bract, 
XSS- 8. Apex of lobule of bract, X 200. 9. Cells from apical part of perianth in 
optical section, X 200. 10. Gemma, X 265. The figures were all drawn from the 
type specimen. 

Aphanolejeunea crenata Evans, ii. Part of plant with perianth, postical view, 
X 55 - 12. Apex of lobe, X 200. 13. Apex of lobule, X 200. 14. Perichaetial 
bract, X 55 * IS- Transverse section of perianth in lower part, X 55. :i:6. Cells 
of perianth in section, X 200. The figures were all drawn from the type specimen. 

Aphanolejeunea sicaefolia (Gottsche) Evans. 17. Part of plant with perianth, 
postical view, X 55. x8. Part of stem with two branches, postical view, X 55, 

19. Part of a male inflorescence, postical view, X 200, 20. Apex of lobe, X 200, 
21. Apex of lobule, X 200. 22, 23. Perichaetial bracts, X 45. 24. 

antical view, X 55* 25. Transverse section of perianth in apical portion, X 55. 

26. Transverse section of perianth nearer the base,' X 55.' ' The figures were alt'' 
drawn from specimens coUect^ed by the writer (rj). 



List of lichens collected in the Yukon region by Mr. R, S, Williams 

R. Heber Howe, Jr- 

During the winter of 1910 Mr. R. S. Williams sent me a 
duplicate set of lichens which he had collected in the Yukon 
region in 1898 and 1S99. Mr. T. i\. Williams had examined the 
collection several years before and determined a large number of 
them, but his work had been only casual and he professed no criti- 
cal study of the material. Both Mr. T. A. Williams and Miss C, E. 
Cummings were given duplicate sets, though Miss Cummings' wms 
incomplete. I forwarded the crustose species at once to Dr. H. E. 
Hasse of Sawtelle, Cal., and the specimens of Cladofiia, Stereocatdon 
and Baeomyces to Dr. L. W. Riddle of Wellesley College, who also 
lent his aid on several species of other genera, while I have studied 
the remaining foliaceous and filamentous species. One unusual 
Cladonia bearing a new manuscript name given by Mr. T. A. 
Williams I sent to Dr. L. Scriba of Germany. To all these 
gentlemen grateful thanks are due. 

Family SPHAEROPHORACEAE 

1. Sphaerophoms coralloides Pers. No. J2, Sheep Camp, Dyea 
Cr., Mar. 1898, fertile; no. 70, above Lake Lindeman, May 

■' 20, 1898, sterile. 

2. Sphaerophorus fragilis (Crantz) Pers. No. po, Lake Lindeman, 

; May 5, 1898, sterile.' ; 

\ Family ARTHO'NIACEAE;^^' 

3. Afthonia {Allarthonia) var. alnicola Nyl. No. 62] 

-■■"'/Dawson, Mar. 1899,, fertile.., 

;■ . '.Family; LECIDACEAE^;':y\.''//''^ 

4. Buellia papillata (Sommf.) Tuckv^^ ^ Lake Lindeman, 

May 15, 1898, fertile. 

5. (?) Buellia scabrosa (Ach.) Koerb. No. 7p, Lake Lindeman, 
May 28, 1898, fertile. '^ Probably correct — scanty, about all 
used up in making examinations."— Hasse. 

287 
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6. LecAdea platycarpa Ach. No. Dawson, Apr. 1899, fertile. 

7. LecAdea cofitigua var. hydrophUa Fr. No. 5p, Lake I,^indeman, 
May 1898, fertile. 

8. Lecidea (?) i specimen, no. 52, “too fragmentary for a satis- 
factory examination.” — Hasse. 

9. Heteroiheoium sanguinariiim (L.) Flot. No. vSheep Camp^ 

Dyea Cr., Apr. 1898, fertile. 

10. Biatora cinnaharina (Sommf.) Fr. No. 61, Lake Lindeman) 
Apr. 1898, fertile. 

11. Biatora {Catillaria) Jranciscana Tuck. No. j6, Lake Linde- 
man, May 9, 1898, fertile. 

12. Biatora (Bacidia, Bilimbia) sphaeroides (Dicks.) Tuck. No. 
48, May 7, 1899, fertile. 

13. Baeomyces aeruginosus (Scop.) DC. No. 24, Lake Lincleman, 
May 1898, fertile. 

Family CLADONIACEAE 

14. Cladonia digitata (L.) Hoffm. No. 12, Lake Lincleman, Mar. 
1898, fertile. 

15. Cladonia hellidiflora var. coccocephala (Ach.) Wain. No. ' 10 ^ 
Lake Lindeman, May 1898, fertile. 

16. Cladonia coccifera (L.) Willd. No. gS, Lake Lindeman, May 
1898, fertile. 

17. Cladonia coccifera var. pleurota (Flk.) Schaer. No. ir, Lake 
Lindeman, May 1898, fertile. 

18. (?) Cladonia nncinaUs {L.) Web. No. Lake Linclenian,:; 
May 12, 1898. Badly broken. “Chopped/’— Riddle. 

ig. Cladoniar angijerina (h.) Web, No.j^ Lake Lindeman, May 
■ 1898,, sterile. 

20. Cladonia ftircaia var. scabriusada (Del) Coem. ' . No. 'S, Lake 
Lindeman, May 1898, fertile. 

21. Cladonia rangiformis Hoffm. No: 7,' Lake Lindeman, ■May/' 

1 898 . “ No reaction with KOH.' — Riddle. 

22. Cladonia crispata (Ach.) Flot. Wo. j, Lower Klondike 
May 1 899, fertile. ' 

23. Cladonia crispata var. (Nyl.) Wain. No. p, Lake 

"" Lindeman,' May 1898, fertile. 

24. Cladonia pyxidata var. negkcta (Flk.) Wain. No. 4, Dawson, ■ 

, Apr. H 899, fertile..., ■ 'yL'./'^/L^//L- 
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25., Cladonia cariosa (Ach.) Spreng. No. 5, Lake Lindeman, May 
1898, fertile. This specimen approaches var. sguamulosa 
(MillL) Wain. 

26. Cladonia cariosa f. majusctda Del. No. 80. Dawson, May 

1898, fertile. This plant was labeled by“Mr. T. A. Williams 

Cladonia cariosa Dawsoniana var, nov. I forwarded it to Dr. 
Scriba who, though hindered by the limited material, writes in 
litt. Jan. 8, 1911 — ‘'with good probability I determine this 
plant as C. cariosa f. majiisciila Del,” (Duby, Bot. Gall. 2: 
632. 1830), and proceeds to discuss the case at length. 

27. Philophorus cereolus var. acictdaris (Ach.) Tuck. No. 13, 
Canon City, Dyea Cr., Mar. 1898, fertile. 

28. Stereocaidon tomentosum Fr. No. 28. Dawson, Oct. 1898, 
fertile. 

29. Stereocaulon tomentosum var. simplex Riddle. No. 84, Daw- 
son, May 24, 1899, fertile. 

3^0. Stereocaulon pascJiale (L.) Ach. No. p7, Lake Lindeman, 
May 1898, fertile. 

Family LECANORACEAE 

31. Pertusaria dactylina (Ach.) Nyl. Wo, 47, Lake Lindeman, 
May 12, 1898, fertile. 

32. Pertusaria rhodocarpa Koerb. No. 77, Sheep Gamp, Dyea Cr., 
Apr. 1898, fertile. 

33. Lecanora lentiger a (NI eh.) Ach. Wo. d4, river bluffs just below 
Dawson, Apr. 13, 1899, fertile. No. 87, (?) Lecanora crassa 
(Schaer.) Dawson, Apr. 13, 1899, fertile, was considered by 
Tiickerman as identical with this species. 

34. Lecanora thamnoplaca TviCh. No. 51^ Dawson, Apr. 1899, 

' iertile. ' 

35. Lecanora pallida i^chreh.) Schaer. Wo. djo, Lake Lindeman, 
May 1898, and no. pp, Sheep Camp, Dyea Cr., Apr. l898> 

''both: 'fertile."' 

36 . Lecanora subfusca var. argentata Ach . Wo . 5 1 , Dawson , Apr , 

1899. 

37. Lecanora subfusca var. campestris Schaer. No. ap, 20 miles 
above Dawson on the Yukon, June 20, 1898, and no. 57, 
Dawson, Apr. 1899, both fertile. 
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38. Lecanora rugosa Nyl. No. 8g^ Dawson, Apr. 1899, fertile. 
This species was included by ■Tiickerman under the var* 
allophana Ach. of the preceding species. 

39. Lecanora epibrya Nyl. No. jo, Dawson, July 1898, fertile. 
This species was included by Tuckerman under the var. 
hypnorum Schaer. of subfusca. 

40. Lecanora castanea (Hepp) Th. Fr. No. 88, Dawson, Mar. 27, 
1899, fertile. 

41. Lecanora veniosa (L.) Ach. No. ^8, Lake Lindeman, May 
1898, fertile. 

42. Lecanora calcarea (L.) Sommf. No. 5^5, Lower Klondike 
River, Apr. 1899, fertile. 

43. Lecanora {Acarospora) Schleicheri (Ach.) Nyl. No. 65, river 
bluff just below Daw^son, Apr. 23, 1899, fertile. 

44. Placodium {Candelariella) vitellinum. (Ehrh.) Naeg. & Hepp. 
No. 8j, Dawson, May 1899, fertile. 

45. Flacodium^ ferrtigineum (Huds.) Hepp. No. g6, Dawson, Sept. 
1898, fertile. Determined by Dr. Riddle. No. 27, Dawson, 
on willow^s, Sept. 1898, fertile, determined by Dr. Hasse as 
the synonymous Blastema f err uginea (Huds.) Arn. 

46. Placodium Jungermanniae (Vahl) Tuck. No. 26, Dawson, 
Sept. 1898, fertile. 

47. Placodium^ {Caloplaca) elegans (Link) DC. No. 25, Dawson, 
Oct. 1898, fertile. 

48. Urceolaria (Diploschistes) scniposa (L.) NyL No. 23.^ Moovse- 
hide Mt., back of Daw^son, Apr. 2, 1899, fertile. 

49. Thelotrema lepadimm Ach.. No. 60^ Sheep Gamp, Dyea Cr., 
Apr. 1898. 

Family COLLEMACEAE ' 

50. Collema mdaentm Ach> No. 94 (2 packets), Klondike' River, 
Mar. 18, 1899, no. 44,. Lower Klondike, ;Sept.,/i8, '1898, both'', 

: fertile. .' 

51. Collema melaenum var. polycarpum Schaer. No, 46, Dawson, 

' Apr. 371899, fertile."','’ , 

52. Leptogium myochroum saturninum (Schaer.) Tuck. No. 
45, Dawson, Apr. 3, 18997 sterile. 

53. (?) Ephebe.. pubescens Ft, /No, pj, Dawson, July 1898, fertile. 
''Appears partially carbonized by fire.' —Hasse, 
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Family PANNARIACEAE 

54* Pdnnana (Parmeliella) lepidiota var. coralliphora Tuck. No, 
jj, Dawson, common, Oct. 1898, fertile, 

55. Pannaria {Parmeliella) brunnea (Sw.) Mass. No, 21, Canon 
City, Dyea Cr., Mar. 27, 1898, fertile. ''Pannaria pesizoides 
(Web.) Lightf.’’— Hasse. 

Family PELTIGERACEAE 

56. Solorina saccata vax, spongiosa (Sm.) Nyl. No. 55, Dawson, 
Aug. 1898, fertile; 22, Lake Lindeman, May 1898, fertile. 

57. Solorina crocea (L.) Ach. No. j6, Lake Lindeman, May 

1898, fertile. 

58. Nephroma arcticum (L.) Fr. No. 20, Lower Klondike, May 

1899, sterile; Lake Lindeman, May 1898, fertile. 

59. Nephroma expallidnm Nyl. No. ig, Daw^son, on rock, Apr. 6, 
1899, fertile. 

60. Sticta {Lobaria) pulmonaria var. linita (Ach.) Nyl. No. 
Skagw^ay, Lynn Canal, fertile. 

Family UMBILICARIACEAE 

61. Untbilicaria {Gyrophora) Muhlenbergii YSLt. alpina Tuck. No. 
4a, Lake Lindeman, May 15, 1898, fertile. 

62. Umbilicaria (Gyrophora) hyperborea Hoffm. No. 43, Lake 
Lindeman, May 8, 1898, fertile. 

63. Umbilicaria ptistulata (Li) Hoffm. No. 41, Daw’’Son, Apr. 3, 
1899, iertile..' '' 

Family PARMELIACEAE 

64. Parmelia conspersa (Ehrh.) Ach. No. j<?, Lake Lindeman, 

: May 1898,' fertile.,' '' 

65. Parmelia sty gia (L.) Ach. No. 3^, Lake Lindeman, May 1898, 

' S'terile.' ■ ' 

( : Family :.USNEACEA,E ' ' ■ • 

66. Aledoria divergens (Ach.) Nyl. No. 68, near Dawson, Apr. 2, 
1899, sterile. 

67. Alectoria bicolor (Ehrh.) Nyl. No. 6g, Crater Lake, near 
Chilcoot Pass, May 24, 1898, sterile. 

68. Aledoria jubata var. implexa (Hoffm.) Ach. No. yi, Dawson, 
on trees, Oct. 2, 1898, sterile. 
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69. Ahctoria ochroleiica (Ehrh.) Nyl. No. 6y, near Dawson, over 
rocks on top of Moosehide Mt., Apr. 2, 1899, sterile. 

70. Ahctoria sarmentosa Ach. No. yS, Sheep Camp, near Chll- 
coot Pass, Apr. 6, 1898, sterile. 

71. Usftea plicata (L.) Web.. No. Dawson, on trees, Oct. 2, 
1898, sterile. There is also a specimen of this species in the 
U. S. National Herbarium, collected in the Yukon, July 28, 
1889, by I. C. Russell. 

72. Evernia prunasiri var. tJiamiiodes Plot. No. 72, hills above 
Dawson, on birch, Mar. 18, 1899, fertile. 

73. Cetraria Oakesiana Tuck. No. 27, Lake Lindeman, Apr. 24, 
1898, fertile. This plant represents a new variety, a name for 
which is about to be published. Reference will be made to this 
record at the time of publication. 

74* Cetraria jtmiperina var. pinastri Ach. No. 14, Dawson, 
common, sterile, Oct. 2, 1898; no, 66, on slide rock just back 
of Dawson, Apr. 23, 1899, sterile, wdth dark spermogones. 

75. Cetraria nivalis (L.) Ach. No. j 5 a, Lake Lindeman, May 8, 
1898, sterile. 

76. cii'ysillata (Bell.) Ach. No. i8b, Dawson, Apr. 8, 1899, 
sterile, no. iS, Lower Klondike, May 14, 1899, fertile. 

E]. Cetrana islandica (L.) Ach. No. 15, Dawson, Apr. 2, 1899, 
fertile. The peculiarity of material from this region has been 
remarked upon by Miss Cummings. The present material, 
though suggesting the variety crispa Ach., is decidedly nearer 
the species and only suggests a slightly transitional condition. 

78. Cetraria Rickardsonii Hook. iVo. 74, Summit of Moosehide 
Mt., near Dawson, May 1899, fertile. 

79. Cetraria {Dactylina) arctica (Hook.) Tuck. No. p5, above 
Lake Lindeman, common, May 1898, sterile. 

80. Ramalina pusilla Prev. No. 40, Dawson, on dead spruce, 
Mar.T899, fertile. R. minusmla 'Nyl.) 

81. Ramalina polymorpha Ach. No. jp, Dawson, on slide rock, 
Apr. 1899, sterile. 

The collection contains three specimens that are indetermin. 

able. , . ’ ’ . ' : 

No. 6, a Cladonia “ too fragmentary for certain determination.” 

— Riddle, ^ ^ .. / V',.., ' - ^ 
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No. 82, an Acarospora “no spores.” — Hasse. 

No. 4g, a Lecidea, probably belonging to the L. arctica Sommf. 
group of the L. alpestris stock, “differing from that probably in 
the brown color of the th alius granules.” — Riddle. 

I have followed the order and classification of Miss C. E. 
Cummings’ Lichens of Alaska for convenience of comparison. 
The species numbered in black faced type were not included in 
the body of that work, though sometimes listed under “Ad- 
ditional Species.” 

Thoreau Museum of Natural History, 

Concord, Mass. 




Notes on Riitaceae — V* Species characters in Ptelea and Taravalia 

Percy Wilson 

The genus Ptelea as understood by Linnaeus, 1753, comprised 
two species, P. trifoliata L, from Virginia, and P. viscosa L. from 
India. The second species, was, however, later referred to 
Dodonaea, a genus of the Sapindaceae which has samaroid fruits 
resembling those of Ptelea. 

In the recent issue of the North American Flora, three species 
of Ptelea are recognized, two of which are regarded by some authors 
as varieties of P. trifoliata L. The characters used to separate 
these species cannot always be depended upon as there are various 
intermediate forms. 

A large number of specimens of Ptelea have been examined 
in various herbaria, including types or cotypes of nearly all the 
published species, and an excellent opportunity for a com- 
parative study of living plants of P.in/oMa/a L. has been afforded 
at the New York Botanical Garden, where many individuals of 
this species are under cultivation. These show great variation 
in their leaflets, color of bark, and form and size of the samaras, 
which vary from obovate to elliptic or suborbicular and are one 
to three centimeters in diameter. (See figure.) The flowers are 
essentially alike except in size. Although the number of petals has 
sometimes been used as a character for distinguishing species, it is 
not uncommon to find flowers with both four and five petals in 
the same species, and often on the same branches. 

Ptelea Baldwinii T. & G. is represented in the Torrey her- 
barium by a small specimen collected by Baldwin at St. Johns, 
E. Florida,'’ and P. angustifoUa Benth. is illustrated by a drawing 
and fragments from the type. While there is a slight difference in 
the form of their leaflets, the specimens undoubtedly represent 

Of the large number of species and varieties ol Ptelea which 
have been described within the past few years, by several authors, 
in the majority of cases from . single specimens examined, some 
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are Identical with t3'pe material of one or the other of the above, 
while others are apparently mere leaf variations of these, or of 
P. tomentosa Raf. (of which P. trifoliata fjioUis T. & G. appears to 
be a form), or of P. trifoliata L. 

Taravalia Greene, endemic in Lower California, has tardily de- 
hiscent, toiigh, nutlike, woody capsules, which are more or less 
distinctly margined, and very unlike the winged samaras of Ptelea, 
Although three species of Taravalia have been described, I have 
failed to find characters to admit more than one. 


New York Botanical Garden. 




Conjugation of two different species"of Spirogyra 

F. M. Andrews 

Instances of irregularity in the behavior and conjugation of 
Spirogyra have been observed from time to time by botanists. 
In some of these cases two different species have been seen con- 
jugating, of which the following is an example. 

A large quantity of the two species here shown was found in 
September in a- pond, and all stages in the process of conjugation 
could be seen. Most of the same kind were conjugating together. 
In a good many cases, however, the two different species, as 
shown in the accompanying figure, were to be seen conjugating. 
In the figure the larger specimen, A, is Spirogyra crassa and the 
smaller one, is Spirogyra commtmis. Some of these two differ- 
ent species which were riot in a state of conjugation did conjugate 
when brought into the laboratory and put under artificial 
conditions. 



Conjugation of Spirogyra crassa. A, and S. commimis, B.': 


In most cases the contents of the cells of the smaller species, 
Spirogyra communis ^ passed over to the larger onip Spirogyra 
crassa^ in the process of conjugation. This, however, was not by 
any means always the case, since instances were found, as shown 
by the, 'accompanying figure,:. in--w.hich the,' contents' passed from' 
,t,be;,, cells Q,f Spirogyra „ crassa to ' .'those'; , of •Bpirogyra'"^ "communis- 
Aside,', frQ,m'' a, difference '.in, size,' and' form, the,' zygO"S'p',D,'res',,','seemed 
perfectly normal. 

There are interesting questions connected with the hybrid 
form that would arise from the conjugation of two different 
species of Spirogyra, and investigations are in progress to deter- 
mine these points. 

'■ ^ •Indiana .tJNIVEIlSXtY, ^ '' 
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Includes descriptions of 19 hew species. 

Bartlett, H. H. Ptelea mollis var. cryptoneura, a wafer-ash of the 
Georgia sand-hills. Rhodora 13: 80-82. i My 1911. 

Benedict, R. C. The genera of the fern tribe their external 

morphology, venation, and relationships. Bull. Torrey Club 38: 
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Benedict, R. C. A new Anirophyum from Luzon. Am. Fern Jour, i : 

Antrophyum Williamsi Benedict sp. nov. 
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Monats. Kakteenk. 21: 41-43. 15 Mr 1911. 

Bessey, C. E. On the preparation of botanical teachers. Science 11 . 
33: 633-639. 28 Ap 1911. 
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Borgesen, F. Some new or little known West Indian Flondeae. II. 
Bot. Tidssk. 30: 177-207./. 1-20. 9 D 1910. 

Includes the new genus Coelarllirum and new species in Chanlransia (i) and in 

Chrysymtnia (i). 

Brainerd, E. The caulescent violets of the southeastern United States. 

Bull. Torrey Club 38: 191-198. 5 My 1911. 

Brainerd, E. New stations for Dryopteris GoldianayCmargmahs in 
Vermont. Am. Fern Jour, i: 78, 79. 3 My 1911. 

Britton, -E. G. Fern collecting in Cuba. iVm. Fern Jour, i: 75 - 77 * 

5 1911* 

Brown, H. E. Elaeagnus argentea. Curt. Bot. Mag. IV. 7: pL 8 j6q, 
Ap 1911. 

Caldwell, O. W. The product of our botanical teaching. Science IL 
33:639-642. 28 Ap 1911. 

Candolle, C. de. Piperaceae. [In F. Pax: Plantae novae bolivianae. 
V.] Repert. Sp. Nov. 9: 229-235. 5 Mr 1911. 

Describes ii new species in Piper. 
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9: 81-112. /. 1-17. 28 Ap 1910; 9: 157-186, /. iS-2g, My 
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Clements, F. E. Methods of botanical teaching. Science IL 33: 642- 
646. 28 Ap 1911. 

Clmte, ‘W’. N. Another form of Dicksonia. Fern Bull. 19: 7, 8. [Ap] 
1911. [Iliust.] 

Dicksonia piloshiscula f. Poyseri. 

Clute, W. H. Asplemum Aridr^^^^^ . Fern’Bulh.'ig: 3,4. , [iVp] 191IV 
[Iliust.] ' ^ ,, 

[Clnte, W. ,F.] , Rare forms of fern worts— XVII. : BotryckUm simplex^ 
Fern Bull. 19: 11-14, [Ap] 1911. [Iliust.] 

Copeland, E, B. Physiology of the coconut. Philip. Agric. and For-* 
.ester 1 : 44-50. v 

Coulter, J. M. [Botanical teaching:] Discussion. Science IL 33; 
646. 28 Ap I9II,. 

Gousms, H» H, The banana and its culture in Jamaica. Bull. Dept. 

; Agric., Jamaica 1 : 217-233: ph 61-63. Mr 1911. 
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Coville, F. V. The use of acid soil for raising seedlings of the may flower, 
Epigaea repens. Science IL 33 : 71 1, 712. 5 My 1911. 

Daclmowski, A. The ancient vegetation of Ohio and its ecological 
conditions for growth. Ohio Nat. ii: 312-331. 3 Ap 1911. 

Betmers, F. The vascular plants of the cranberry bog in Buckeye 
Lake. Ohio Nat. ii: 305, 306. 3 Ap 1911. 
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Ferdinandsen, G., & Winge, O. Fungi from Prof. Warming’s expedition 
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scaposum r 

Margaret Appleton Kingsley 
(with plates 13 and 14) 

Delphinium scaposum, first named by Greene,* is one of the 
xerophytic forms of the Ranunculaceae. The material used in this 
investigation was collected at the Desert Laboratory at Tucson, 
Arizona, under the kind direction of Dr. D. T. MacDougal of the 
Carnegie Institution. It was carefully killed at that time, and 
proved most satisfactory for anatomical study. 

As to its distribution, Huth,t who names it Delphinium decorum 
p scaposum (Greene) Hu th, reports that it was mentioned by Parry, 
1874, as found in southern Utah, and by Pringle, 1883, in the 
Arizona hills near Tucson, the same territory from which this 
material was sent. Greene records its presence in the hill countr}^ 
between the Gila and San Francisco rivers, May 25, 1880, and says 
that Dr. Asa Gray informed him that Professor Newberry obtained 
what appeared to be the same, south of the Diamond River in 
Arizona.* In this same account, Greene gives the only adequate 
description of the plant, which I quote in part, as I have no ac~ , 
quaintance with the living form. ^‘Leaves all radical, rather fleshy, 
pubescent, 3-parted, the divisions broadly cuneate, 3~”5'*cleft or 
toothed, the teeth ending in a callous point, racemose at summit, 
pedicels as long as the deep azure flovrers; spur incurved, root a 

*E. L. Greene. New Species of Plants from New Mexico. Bot. Gaz. 6: 156- 
158. 1881. 

t Ernst Huth. Die Deiphinium-Arten der Vereinigten Staaten von Nord- 
Amerika. Abhand. und Vortrage Gesammtgeb. Naturw. 4®; 9. 1892. 

:f The Bulletin for 
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cluster of thickened fleshy fibres. ... An interesting* species as 
combining the leafless stem of the scarlet flowered Californian D. 
rndicatda with the deep blue flowers of D. azurenmd' 

The aerial part consists of leaves whose long petioles arise 
spirally from a restricted underground shoot, and blossoms borne 
on long stalks. These flourish in the brief rain^^ season and then 
die back, and the next year's leaves and flowers originate from a 
terminal bud, or from buds found one in the axil of each foliage 
leaf. The perennial part of the plant is subterranean, and is of 
the nature of a rhizome with roots attached. This is the part that 
was particularly studied here. 

On examination of this portion of the plant body, of several 
different specimens, the most apparent characteristic common to 
all is the splitting up into separate members of the rhizome and 
root (fig. i). There is no regularity about the number or ar- 
rangement of the resulting columns, nor is their origin as separate 
individuals at an equal distance from the base of the annual shoot. 
In one case a specimen will appear like a miniature tree trunk cov- 
ered with a dark brown barklike formation which easily crumbles 
off. This trunk continues down as one united column for an inch, 
and then abruptly divides into two unequal parts. If a cross 
section of the main trunk were examined immediately before this 
separation (fig. 2) it would show a peripheral circle made up of 
single columns (in cross section), the cental space and divisions 
between which are ftlied with this same loose brown necrotic 
tissue that surrounds the outside. Shallov^ grooves can be dis- 
tinguished running longitudinally along the trunk, and continuing 
more deeply cleft in each of the two ■ divisions, so that .the first 
consists apparently of four, the second of seven united columns. 

Following these two divisions down a short distance, we find 
them resolving themselves into their component members, or 
groups of two or three, and separating from, each other. Each 
of these ultimate branches may continue asit is, or may later divide 
after it has attained a certain secondary growth in thickness. 
Occasionally a splitting apart occurs for a short distance and is 
followed' by a complete union’ of these ■same membe,rs" into ' one ' 
strand, which leads to the just conclusion that the phenomenon 
is one of splitting of mature organs rather than a peculiarity in 
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regular growth development. Consequently, the whole appear- 
ance of the underground part of Delphinium scaposum is that of a 
highly complicated '‘cluster of fleshy roots” in part of their ex- 
tent bound together like a cable, in part ramifying about irregu- 
larly through the soil and thus obtaining a wide spread. In 
another specimen, splittings occur almost immediately below the 
annual shoot. These split-off pillars need not necessarily be 
circular in cross section, for as often columns are found sickle- 
form in cross section. (Later examination reveals the fact that 
whereas the circular sections contain but a single vascular bundle 
and its secondary thickenings, the sickleform ones invariably 
have tw'o or more distinct primary bundles with the rays between.) 
These practically always divide ultimately into members assuming 
this same circular appearance. 

Since there is no set order followed that can be discovered 
from external characteristics, the phenomenon of this splitting 
must be investigated internally. The only available matter 
published on this subject is a series of articles by Jost appearing 
in the Botanische Zeitung, 1890, and all references to the various 
forms he investigated will be referred to by page without repeating 
the entire reference each time after the first. My most satisfactory 
work was done with free-hand sections, treated with KOH and 
mounted in glycerine. Though some successful imbedding in 
paraffin was accomplished through the carbon disulphid process, 
the stained slides were more difficult to elucidate than, the others, 
and proved of less value for actual study. 

If w^e take a specimen like fig. la, wffiich show^s, natural size, 
a piece of the rhizome and the leaf bases of the aerial shoot, and ex- 
amine successive cross sections, w^e shall be able to trace this sepa- 
ration from the individual main stem of the aerial shoot down to the 
complete circle of separate columns, as shown in fig. 2 . The places 
wdiere all successive sections described in this series are cut, are 
indicated on fig. i. The first section (plate 13, fig. 3) shows 
a regular primary stem structure. The hollow center is surrounded 
by four row^s of parenchyma cells, outside of which is a circle of 
separate open 'Collateral bundles... These primary,, bundles consist' 
of xylem, cambium, phloem, with a heavy stereome cap, outside 
of which are five rows of cortical parenchyma cells, surrounded by a 
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single-layered epidermis. Jost mentions the fact that “the aerial 
stems of so many Ranunculaceae show only a slight growth in 
thickness and develop no interfascicular cambium.”''' Farther 
down w'e find a complete cambium ring, through the activity 
of which the radial length of the primary bundles has been in- 
creased, not so much in xylem and phloem elements as in paren- 
chyma, 4-7 rows of which are found on each side of the cambium. 
This has pushed the stereome cap farther out in the cortex, and 
we also find a periderm beginning to form to replace the epidermis. 
The secondary thickening in this and later sections is formed by 
a cambium that produces one ring of elements annually. This is 
anomalous to some extent, since it forms much more parenchyma 
than sieve or xylem ducts. The reason for this fact cannot be 
absolutely proved, but there may be a water storage function for 
all these thin-walled cells, which a xerophyte might very readily 
utilize. The cambium (fig. 4) next produces weak secondary 
xylem elements outside of the primary xylem (which is flanked 
on both sides by stereome), followed by about five rows of 
equilateral parenchyma cells and five rows of brickshaped cells. 
The general change in shape suggests the spring and fall cells in 
wood, and probably owes its existence to the same slowing down 
in growth at the end of the growing season. 

Outside of the cambium much parenchyma and a few sieve cells 
have been produced. In the outer cells of this closely packed cortex, 
separating it from the loose, irregular peripheral cells, appears 
a single row of cells wuth slightly thickened lateral walls, which 
makes a complete circle of the stem and forms an endodermis. 
Some of the primary cortex with its masses of stereome has become 
broken up, probably due in part to growth pressure from within. 
There is a darkening of the pith around the hollow center, which 
indicates necrosis of the tissues. In the next lower section (fig. 5), 
which shows three years growth in thickness, we find the paren- 
chyma which surrounds the first year xylem assuming the irregular 
appearance of the cortical parenchyma. A circle of cells exactly 
similar to the endodermis has formed inside, cutting off from the 
rest of the wood the xylem of the original bundles, enclosing the 

*Jost. Die Zerkliiftungen einiger Rhteome und Wurzeln, Bot. Zeit. 48: 484. 
Ji 1890. {On AconUum Lycoctonum.) 
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necrotic pith. Undulations appear in the outer endodermis, 
one of which develops into a deep cleftlike projection throiigii the 
rays between the bundles and toward the center of the stem, from 
which the inner endodermis extends out to meet it. By the 
union of these the stem is divided on one side. This phemomenon 
may occur simultaneously in more than one radius, thus dividing 
the section into several parts. But in each case this method holds 
good, and in each case either one radial bundle mass is separated 
off into a circular column, or more are cut off into a sickleform 
group. 

In his discussion of splitting in Gentiana crticiaMj'^ Jost describes 
the division as being due to the separation of parts, by a row of 
newly originating cork-covered parenchyma cells, which he calls 
“periderm.’^ This he considers to be a single layer of cells that 
have been separated off and become corky, not in any way to be 
considered phellogenetic in origin. The pith also is cut off by an 
inner periderm originating from a cork cambium, which pushes out 
into the wood parenchyma betw^een the fusion bundles in order 
to meet this “cortical periderm.” This “periderm” as described, 
exactly agrees with the “endodermis” found in D, scaposmn. 

Following the iiiAmsioii of the central necrotic region by the 
endodermis, the parenchyma isolated between the two sides of 
the cleft dies and forms a continuous link between the necrotic areas 
from center to periphery. In response to the death of the tissue 
there is the formation of a cork layer similar to wound periderm, 
which protects the living tissues inside from the decaying surround- 
ing tissues. Jost also corroborates this interpretation, when he 
says, in speaking of Gentiana cruciata and Corydalis 'nobilis.'f 
that the periderm is the consequence of necrosis of tissues, and the 
necrosis of tissues in both cases must have an inner, cause. ■ We 
find cork formation taking place on all vsides of the split-off columns. 

This cast-off periderm on the outside easily disappears in the 
earth. But in cases where we find a complete circle of columns 
still seemingly bound in one trunk (fig. 2), the rotting central 
^ 'bark” cannot be cast off and necessarily accumulates. This large 
mass of dead material can hardly be ail attributed to cork forma- 

* Jost. ' Loc. cit. p. 43. 

: djost., Loc., cit.. p.' 476., ■ 
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tion, from, the excessive amount and comparative protection of 
the parts thus clothed. Part of its bu.ik must of necessity arise 
from the necrotic parenchymatous pith and primary bundles cut 
off in the center. And careful examination of the dead elements 
found here, shows ducts, spiral and reticulate, as well as many 
fibrous pieces made up of stereome strands. 

Jost believes that each old year's wood, as it becomes useless 
for water conduction or ceases to be in direct connection with the 
present year’s annual growth, is cut off from the living functioning 
parts by this circular periderm formation, and dies, thus adding 
to the bulk of necrotic tissue and lessening the area of activity. 
Jost describes minutely this phenomenon in several cases. In 
Gefitiana cmciata,'^ as secondary growth continues, forming new 
wood and cortex, old tissues are constantly cut off hj an ever 
originating parenchymatous periderm and the significance of this 
periderm is to separate the functionless wood and bast in the 
rhizome and root from the living. In Corydalis Ochroleuca,^ only 
those bundles are kept that are in direct union with leaf parts. The 
rest die off, and jagged parenchyma strands in the wood, hy turning 
brown and dying, form the splits. In AcofiUum Lycoctonum% 
(as in Gentiana) under symmetrical cork formation about the 
living tissues, and with parenchyma cells cut off that become corky 
about dying tissues, never more than two years’ growth is left 
active. Periderms formed later are either concentric with the 
first or contribute to further splitting as already described. In 
Sedum,^ old years are all cut off by the periderm, and only the one 
youngest ring I'emains active. In Delphinium^ such whole- 
sale destruction apparently does not exist. No necrosis, cutting 
off bundle elements, can be found before the second year^ and in 
no older form is less than two years’ growth active. 

In a rhizome showing four years of xylem (pig. 6) the primary 
xylem is disintegrated, in the center directly outside of the necrotic 
pith region, and is cut off from all the rest of the wood by heavy 
cork zones that have particularly strong inner rims, and surround 
each a different one of the five columns of the split rhizome. Each 

*Jost. Loc. cit. pp, 444» 461. 

tJost. Loc. cit. p. 477. ’ 

t Jost. Loc. cit. p. 490. ' 
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one of these columns (plate 14) directly inside of the cork layer, has 
a circular region of irregular, loose parenchyma (not disintegrated 
to the extent of becoming brown, however). In this loose tissue 
the secondary xylem elements can be seen separated out from the 
third and fourth year elements, all three of which are surrounded 
by a complete ring of endodermis. This endodermis marks the 
outer limit of the regular close cortex, and may become, as secon- 
dary wood and parenchyma are produced inside, so stretched out 
and pushed into outer cortex, that it becomes the seat of activity 
for the production of a new cork region as the disintegrating cortical 
cells invade this central portion farther. 

This column (as shown in plate 14) is not perfectly rounded. 
But the presence of a very active meristematic zone inside of the 
former inner endodermis cutting off cells on the Inner side, seems 
to account for the final rounding off of these separate members, 

Owing to the necrosis of tissues in the center of older parts, it 
is impossible to determine with any degree of accuracy where rhi- 
zome ends and root begins. To follow out the root changes we 
must begin, as in the case of the stem, with the youngest parts. 
The lower end of one of the final divisions, in cross section, shows a 
diarch root arrangement (fig. 8) , with the axial strand small but 
developed apparently in centripetal order, since the larger ducts 
are in the center, the smaller tow’-ard the outside; also since longi- 
tudinal sections show the same order of duct formation — spiral 
toward the outside, pitted toward the center. 

Secondary thickening follow^s by the activity of a complete 
cambial ring, which cuts off collateral xylem elements and phloem 
opposite the primary bundle strands, and radial rows of pareii- 
.chyma' cells ,in all the remaining space. ,,, In the third layer from'' 
the outside of the regular parenchyma cells, appears the single 
endodermal row of cells, as in the shoot, cutting off the spongy 
parenchyma from the inner regions. When three years’ xylem 
shows in a section cut farther back (fig. 9), the central strand is 
surrounded by an endodermis and parenchynialike active cells. 
The loose cortical parenchy nla invades the center through the 
groove made by the entering of the outer endodermis, and the 
root is divided. The periderm surrounds the root, and in turn 
each division is completely protected by an active cork layer. 
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There isj then, complete correspondence in the method of splitting 
in rhizome and root. 

In general it can be said that originally in the young seedling, 
rhizome and root must have been continuous and undivided. As 
secondary thickening, accompanied by abnormal changes in central 
and peripheral tissues, took place, necrosis occurred in the center 
and to a slight extent on the outside. Longitudinal sections show 
that the central disintegration is very irregular, being a wide region 
narrowing down at each end to a small neck which opens into 
another larger cavity, etc. Jost claims that there is a corres- 
pondence between the leaf position and the bundle courses, and 
between the bundle courses and the splitting. So far as this 
material can be examined, there seem to be no remaining leaf 
traces to affect the bundle course, which is apparentty straight 
down through the rhizome and continued in the root. But as 
has been mentioned before, the columns always contain finally 
a single bundle strand. This column must necessarily continue 
its own existence independently, and it is apparently quite capable 
of doing so, having, as it does, an active outer cambium zone, 
which in successive years may circle farther and farther around 
inside of the limiting endodermal layer, perhaps finally forming, 
with the meristematic parenchyma on the inside, a complete ring 
around the column. No material of the age I have, shows such 
a complete ring, but in the four year old stage we have a very 
close approach to this State. 

To summarize briefly the order of splitting for the rhizome, 
which is followed exactly in the root, we can say: 

1. There is regular primary shoot structure. 

2. The cambium ring produces annually some xylem and 
phloem tissue, but much parenchyma in the normal place of these 
elements. An endodermis ring appears between the outermost 
spongy cortex and the regularly formed outer parenchyma. 
Periderm surrounds the whole. 

3. In the third year, an inner endodermislike ring cuts off the 
primary xylem and parenchyma enclosing a necrotic pith, from 
the i*est of the tissues. 

4. The outer endodermis pushes down between the xylem 
masses, joins the inner ring of like structure, making one con- 
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tiniious ring about; each of the segxrients into which the rhizome 
is thus divided. The tissues cut off in this way beco;me necrotic. 
Columns formed are each surrounded by an active cork-forming 
periderm, they continue an independent existence and never 
exceed the number of the original bundles. 

This anatomical study of the rhizome and root of Delphinium 
scaposufn was carried on in the Botanical laboratories of Barnard 
College, Columbia University, under the direction of Dr. Herbert 
M. Richards, to whose inspiration and helpful suggestions the 
success of this investigation is mostly due. The writer wishes 
also to express her thanks to Dr. D. T. MacDouga! for furnishing 
the material, and to Dr. Tracy E. Hazen and Dr. P. A. Rydberg 
for their assistance, in, determining the identity of the plant studied. 
Barnard College, 

COLLTMBIA LTNIVERSITY. 

Bibliography 

Be Bary, A. Comparative anatomy of the Phanerogams and Ferns. 
Eng. Trans! . Chapter 1 6. 1884. 

Greene, E. L. New Species of Plants from New Mexico. Bot. Gaz. 6: 
156-158. 1881. ' 

Hiith, E. Die Delpliinium-arten der Vereinigten Staaten von Nord- 
Anierika. Abhaiid. und Vortrage aus deni Gesammtgebiete der 
Naturwissenschaften 4: 9. 1S92. 

Jost, L. Die Zerkiiiftungen einiger Rhizome und Wurzeln. Bot. 

Zeit. 48: 433-446, 453- 462,469-480, 485-493, 501-512. pi. 6 . : 1890. 
Koch, L. Untersuchung tiber die Entwickeking der Crassulaceeii. 
Heidelberg. 1879. 

lE^3K;i»laiiatiosi of plates J.3 aiicl 

Fig. 3. Cross section of primary aerial stem, showing regular primary struc- 
ture, bundle ring, hollow center, stereome. 

Fig, 4. Cross section of rhizome in second year, showing irregular outer paren- 
chyma with groups of stereome, outer endodermal ring separating regular and ir- 
regular cortex, cambium ring between 2nd xylem and phloem, slight necrosis around 
hollow center. Space outside ist xylem shows ring of “fall “ parenchyma cells. Peri- 
derm formed.' ; ^ 

F19. 5. Cross section of rhizome in third year, showing inner endodermis 
cutting oft' xylem of first year with enclosed irregular parenchyma and necrotic pith. 
Outer endodermis projected between xylem strands meets inner endodermis, dividing 
the rhizome into two parts. Other grooves appear in outer endodermis, indicating 
■subsequent divisions, " ' ; 
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Fig. 6. Cross section of rhizome in fourth 5^ear, showing separate columns cut 
off each with separate periderm, endodermis, cambium, etc. Center of section 
shows necrotic parenchj^ma tissue and disintegrating xyiem ducts of first year. 
Second year xylera enclosed in irregular parenchyma that eventually dis- 
integrates. Large air cavities in among broken cells of cortex. 

Fig. 7. Detail of column as indicated in fig. 6, showing irregular parenchyma 
and second year xyiem, endodermis and parenchyma cells of inner endodermis, and 
brickshaped cells of third year xyiem. 

Fig. 8, Cross section of ultimate division (root). Diarch order with second 
year collateral bundles produced, connected by cambium ring. Axial strand in 
center. Root endodermis like shoot. 

Fig. 9. Cross section of third year root. Xyiem of first year cut out by inner 
and outer endodermis, becomes necrotic. Groove marks first break in root. Peri- 
derm formed as in shoot. 

Fig. 10. Detail of endodermis of third year rhizome. 

Fig. 3-10 inclusive (except 7) magnified about 8 diameters. Fig. 7 magnified 
38 diameters. 

All plan drawings made with Edinger apparatus, Leitz oc. I, obj. la; fig. 7, 


oc. I, obj. 2. 
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Notes on certain species of Muhlenbergia 

F. Lamson-Scribner 

Muhlenbergl\ comata (Thurb.) Benth. Jour. Linn. 

Soc. ig: 83. 1881 

Vaseya comata Thurb. Proc. Acad. Nat. Sci. Phila. 1863 ^ 79- 1863. 

The genus Vaseya^ established upon this species, is character- 
ized by Dr. Thurber as follows: '^Panicula coarctata. Spiculae 
unifiorae, herbaceo-membranaceae. Glumae uninerves fiorem 
adaequantes. ' Callus obliquus, comam pilorum paleisaequilongam 
gerens. Palea inferior trinervis in aristam gracilem attenuata; 
superior aequilonga, acuminata. Stamina 3. Ovarium stipita- 
turn. Styli ultra medium pilis stigmaticis longis simplicissimis 
instructi. Squamulae . . . Caryopsis . . . (Thurber 1 . c.) 

The description of the species follows: “ TC comata^ a native of 
the plains of Nebraska, is a perennial grass, with the aspect of 
Muhlenbergia or of a Polypogon, but with a coma of silky hairs 
around the flower as in Calamagrostis. Culm a foot and a half 
high from a creeping rhizoma, retrorsely pubescent at the node. 
Sheaths scabrous, equaling the internodes; ligule short, fringed, 
leaves 3 to 4 inches long, dull green, rough on both sides. Panicle 
lead-colored, about 3 inches long; the branches solitary, appx-essed, 
densely many-flowei'ed. Spikelets very short-pediceled^ coni- 
pressed , pubescent; a line and a half long. Glumes narrow, very 
acute, serrulate on the keel, the lower a little the longer. Awn 
rough and flexuoseV purplish, three to four lines long,’’ (Thurber 

■; ' A , ; rather , stout erect ' , ' perennial 3-5' ■ ■ dm. high ' , from, creeping; 
scaly i-ootstocks, with simple culms, flat leaves, densely flowered 
oblong or cylindrical panicles and awned spikelets 3”4 mm. long; 
culms very finely pubescent at the nodes and for a short distance 
below them with reflexed hairs; sheaths glabrous, the lower ones 
more or less compressed; leaf blades mostly erect, rather firm 
in texture, 6-1 5 cm, long, the lowermost shorter, acute or attenuate- 
pointed; panicles ovate-oblong or cylindrical, 2-10 (usual!}" about 
7) cm. long, densely flowered and more or less lobate, lead-colored, 
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pale green, light straw-colored or rose tinted ; glumes 3-4 mm. long, 
siibequai, narrowly lanceolate or linear, acuminate, sometimes 
pointed with a short awn, aculeolate-scabroiis on the keel except- 
ing near' the base, as long as or slightly exceeding the lemmas; lem- 
mas lanceolate, thin-membranaceous, copiously' hairy near the base; 
hairs i.5”2 mm. long; awns very slender, scabrous, 2-7 mm. long, 
paieas lanceolate-acuminate, acute or minutely 2-toothed, nearly 
as long as the lemmas and similarly hairy near the base. 

This species is represented in the National Herbarium by 
specimens from Colorado, Wyoming, Montana, Idaho, Utah, 
Nevada, Arizona, Washington, Oregon, and California. Speci- 
mens from the Rocky Mountain region generally have lead- 
colored panicles as in the type, those from Washington, Oregon, 
and California have pale green or very light stra^v-colored ones, 
ivhile some of the Californian specimens have Auolet or rose tinted 
panicles. These last may prove to be separable as a distinct species. 

Among the numbered specimens of this species in the National 
Herbarium are the following: 

Colorado: C. F, Baker g45, 1901; Shear and Bessey ijjg, 
1514, and I5JJ, 1898; H. N. Patterson 157 j 1885; /. Wolf iog2, 

1S73. 

Wyoming: Merrill & Wilcox 2g4, 365, 370, 388, and 423, 1901 ; 
Aven 'Nelson 3837, 1897; T. A. Williams 28Sg^ 1897. 

Utah: C. A, Pur pus 6373, 1898; M. E. Jones 5731a, 1894. 
Arizona: M, E. Jones 6036, 1894. 

NeVxVDa:, 5 . Watson 128 g, iS6%. 

Montana: P, A. Rydberg 3411, 1896. 

Washington: A. D. E, Elmer 358, 

Oregon: Leiberg 617, ,1894 -/TU. C. Cusick 2447, 1900; 
Griffiths 'Bf Morris "3X4, igoix 

" California: Bohnder log?; J. G. Lemmon 5475, 1890'; 
B aland er 6og4 d.nd 6101, i%66J 

Muhlenbergia fauciflora Buckley, Proc. Acad. Nat. Sci. 
Phila. 1862: 91. 1863 

M. sylvaiica Pringlei Scrib. Bull. Torrey Club 9 : 89. . '1,882. , 

Bot. ,Gaz. II : .337.' 1886. 

IE P'r#gfci , Scribn. Trans. . N.: 'Y.^' Acad. Sci.' 14. , 1894, and Vasey 
„ in'.'Contrx, U. S,. , Nat: ■■■Herb. $ - ■ „-i89'2. 
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Original description: “Culmo subdecumbente 12-18 pollicari; 
foliis convolutis apice setaceis glabriiisculis ; vaginis interiiodio 
parum brevioribiis; ligulis membranaceis linearibus subobtusis; 
panicuiis 2-3 pollicaribus interruptis paiicifloris; giumis oA^^atis 
acutis aequaiibus subcarinatis valvula 2/3 breAdoribus; A'alAmlis 
lanceolatis inferiore A^alde 3-ner\da et loiige aristata; spicuHs 
rufescentibus ; carinis et nerAds subAdridescentibus. 

Hillsides Western Texas. 

“Panicle terminal AAdth short appressed branclilets of 4-6 
floAA^ers each of a brownish red color, bristles longer than the 
flowers.” (Buckley 1. c.) 

Dr. Gray (Proc. Acad. Nat. Sci. Phila. 1862: 334. 1863) says 

that Buckley's M. pauciflora is “described from a scanty depauper- 
ate specimen of Wright’s no. This number is represented 

in the National Herbarium and according to the ticket was “col- 
lected in Expedition from Western Texas to El Paso, New Mexico, 
Oct., 1849.” The specimen is branched at the lower nodes, 
Arhich show a malformation apparently caused by a mite, and 
it is probable that the branching of the culms in this specimen 
is due to these insect attacks. The effect of insect work is further 
manifest in a more or less imperfect development of the panicle 
and spikelets. Similar specimens were collected in the Giiada- 
loupe Mts. of western Texas by Dr. V. Havard in 1881. In both 
WTight’s and Havard ’s specimens the glumes are broadly ovate, 
barely acute or abruptly short-cuspidate at the tip, and about 
half the length of the lemmas, which are naked at the base. The 
entire absence of hairs at the base of the lemmas is a further 
indication of abnormality in this case. In apparently healt^^ 
and normal plants the slender wiry erect culms are unbranched, 
the panicles rather more densely and abundantl}? flowered, the 
glumes are somewhat longer and with long-subulate points often 
equaling the lemmas, which are barbate on each side at the base 
with a dense tuft of very short hairs. The type of If. neo-mexicana 
Vasey from Las Vegas, New Mexico, and of M. sylvatica Pringlei 
from the Santa Rita Mts. of Arizona, collected by C. G. Pringle 
in 1881, are normally develob^d specimens of ' the species ilf. 
panciflora, although Pringle’s specimens are immature. The 
original description of M. sylmtica Pringlei differs somewhat from 
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that of M. pauci flora, doubtless due to the condition of the speci- 
mens as noted above. “Culms densely caespitose, terete, erect, 
simple, rather rigid, about i ft. high. Leaves involute, filiform, 
about 7 to each culm, minutely scabrous outside, especially 
towards the tip, strigose scabrous within, 4-6 in. long, the lower 
ones shorter ; ligules broader than the leaves, decurrent along the 
sheath, long, irregularly cut, continued on each side into 

two lanceolate, acute teeth or auricles one line long. Panicle slen- 
der, contracted, 2-3 in. long, rather densely flowered. Empty 
glumes nearly equal, i-nerved, with slender acuminate points, i 
line long. Flowering glume nearly or quite smooth at the base, 
3-iierved, scabrous on the keel above, iJ^-2 lines long,, terminat- 
ing in a slender awn 4-6 lines long. Paiea nearly equaling its 
glume. 

“ Dry cliffs, Santa Rita Mountains, alt. 7,000 ft. July. 
[Pringle] 48 oP 

There are two sheets of specimens in the National Herbarium, 
collected and labeled by Dr. Vasey himself, M. neo-mexicana, one 
from Watrous, New Mexico, 1884, and one from Las Vegas, New 
Mexico, collected in 1886. On both tickets there is written in 
Dr. Vasey's hand “published in Bot. Gazette, Dec., 1886.” 

In the original description of M. nea-mexicana the type is not 
indicated. Probably several specimens w'ere consulted in drawing 
up the diagnosis, for the range is given as “ New Mexico and 
Arizona,’' and the culms are described as “mostly branched near 
, the base from thickened nodes.”- The Las Vegas specimens have 
simple culms while the Watrous specimen is branched as described 
by Vasey, and this specimen is assumed to be the type of his 
■species. , . , 

Among the numbered specimens in the National Herbarium 
referred to M. pauciflom Buckl. as here understood are the 
following: ■ ■ ■ ■ - ■ 

Texas: C. Wnght'732, 1849.-,. 

Colorado : Frank Tweedy jgif 1896. 

New Mexico: E. a 1900 

(culms branched, panicles strict, 5-ro cm. long) ; E. XV. D. PIolway 

*The **no. '4So’' here cited was a private number for the collection made by 
Prnigle in 1S81 and is not the no. 480 of his distributed sets of 1S84. 
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21, 1896; If. E. Jones j/a bis, 1884; H, H. Rusby 46^, 1880; 
E, 0 , JVootonjsj, 1897; E, N. Plank 36, 1895. 

Arizona: F. X. Holzner 217^, 1893; D. T. MacDougal 77 Q, 
1891 ; G, C. Nealley 168, 1891 (much like the type of ilf. paucG 
flora); Griffiths & Thor 7iber 170, 1902; Griffiths 7331, 1904; Griffi 
flths 7227 and 722g, 1904; Griffiths 6o2g, 1903; J. G, Lemmon 410, 
J. G. Emersley 15 and 17, 1890 (panicles 12 cm. long; glumes with 
long attenuate bristlelike points); G. C. Nealley 167, 1891 (the 
bristielike tips of the glumes nearly equaling the lemmas in some 
of the spikelets in others only about one half as long) . 

Mexico: G. V, Hartman 734 s.nd 7 g3, 1891. 

Muhlenbergia Parishii Vasey, Bull. Torrey 'Club 13: 53. 

1886 

If, sylvatica calif arnica Vasey, Bot. Gaz. 7: 93. 1882. 

M. glomerata hrevifolia Vasey, Bot. Gaz. 7: 92. 1882. 

if. calif ornica Vasey, Bull. Torrey Club 13: 53. 1886. 

Muhlenbergia sylmtica californica and if. glomerata brevifolia 
were published simultaneously by Dr. Vasey in 1882. In 1886 
the same author raised both these supposed varieties to specific 
rank, the first, if. sylvatica californica, h.e named M. Tarishii, 
and the second, if. hrevifolia, he cdXltd M. californica. 

The description which appears under ilf. glomerata hrevifolia 
Vasey (Bot, Gaz. 7: 92, 1882) is as follows: Culms i~2 ft. 

high, erect and leafy, leaves (5-8 on each culm) rigid, short and 
wide (2-4 in. long 2~”3 li-n. wide) somewhat scabrous; panicle 
spikelike, interrupted and with longer branches below; glumes 
and palets about equal in length (i line) ; glumes acuminate, 
'scabrous-puberulent,;" flowering glumes, acuminate and tipped with, 
an awn half its length or less, 3“nerved, pubescent below ; palet 
acute about equaling the flowering glumeA 

No types are mentioned by the author for either if. Parishii 
or if. californica, but they wmre both collected in San Bernardino 
County, California, by the Parish Brothers, in 1881, the first 
distributed under no, 1076 and the second under no, 1028, The 
specimens so numbered in the National Herbarium must be re- 
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treated, although no. 1028 represents the usual form as shown by. 
more recently collected material, for example nos. 2113 and 2116^ 
collected by S. B. Parish in 1890, both from the region of the 
San Bernardino Mountains, 

The following is a description of the species M. Parishii as 
here understood: 

An erect, rigid, rather stout glabrous perennial 4-6 dm. high, 
from creeping woody rootstocks, with many-jointed culms, fas- 
cicLiiate-branched at the base, flat, scabrous leaves, densely 
flowered contracted panicles, and scabrous spikelets 3-4 mm. 
long. Culms minutely scabropubescent for a short distance 
below the nodes; nodes usually seven; sheaths mostly longer than 
the interiiodes, terete or slightty compressed, scabrous; ligule 
about I mm. long, lacerate and subciliate on the margins; leaf 
blades usually erect or ascending, rather rigid, very acute, 3-12 
(usually 5-7) cm. long, 3-8 (usually about 5) mm. wide, the mar- 
gins more or less revolute in drying; panicles 6-12 cm. long, 
lanceolate or linear in outline, more or less interrupted below’’; 
branches of the panicle erect or appressed, solitary or the low^er 
in pairs, densely flowered to the base, or the longer lower branches 
naked below; spikelets broadly lanceolate, somewhat compressed, 
crowded and more or less glomerate, sessile or on veiy short 
pubescent pedicels ; glumes broadly lanceolate, acute, acuminate, or 
pointed with a short awn, rather firm in texture, scabrous, strongly 
so on the prominent midnerve excepting near the base, nearly 
equal, as long as or a little shorter than the lemmas; lemmas 
broadly lanceolate, 3-4. mm. long, scabrous, copiously hairy near 
the base with hairs about i mm. long, awned or nearly awnless; 
awn when manifest rarely exceeding 2 mm. in length; palea 
broadly lanceolate or oblong, acute or minutely 2-toothed at the 
apex, hairy near the base and similar, in texture to the lemma* 
The hairs at the base of the lemmas and paleas var^v in length 
and ill abundance but are alwmys conspicuous. 

Allied to M. Lemmoni Scribn. but differing in the stouter 
culms, broader leaves, and larger and more scabrous spikelets. 

'No. Joyd, Parish Brothers^ from the San Bernardino Moimtains 
of Southern California, collected in July, 1881, and now in the 
National Herbarium, is assumed to be the type. A '.second, and 
the only other specimen in the National Herbarium, was collected 
in 1882 by the Parish Brothers and distributed under the same 
number (loyd). They both represent luxuriant forms of Vasey’s 
M. calif or nica, differing only in a, more rank development of the 
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culm and leaves, due doubtless to peculiarities of environment. 
The culms are 6-8 dm. long, leaves 10-18 cm. long, and panicles 
10-16 cm, long. In all essential characters they are identical 
with M. calif arnica and we have no hesitation in uniting the 
species. 

Muhlenbergia Lemmoni Scribn. Contr. U. S. Nat. Herb, i : 56. 

1890 

M. huackucana Vasey, Contr. U. S. Nat. Herb. 3: 69. 1892. 

Original description: “Culms much branched below, slender, 
erect or decumbent, 30-45 cm. high; leaves 2. 5-7. 5 cm, long, 2 
mm. wide, acuminate; panicle spikelike, 5-12.5 cm. long, inter- 
rupted below, the upper branches sessile, the lower pediceled and 
subdivided, sometimes 2.5-5 cm. long, erect; spikelets about 3 
mm. long without the awns; empty glumes ovate-lanceolate, 
awn-pointed, nearly equal and but little shorter than the flowering 
glume, which is hairy below and with an awn half as long as 
itself. Ballinger (Runnels Co., Tex.) (G. C. Nealley).’* (Scribner 

Type, G. C. Nealley 726, 1890, in National Herbarium. 
The sheet containing this speeimen has also a ticket upon which 
“Type No. 1079” is inscribed. 

The original description oi M: huacJincana is very similar to 
the above. It is as follows: “Culms tufted, much branched at 
the base, 12-18 in. high, leafy; leaves 4-6 in. long, 2 lin. wide, 
erect, rather rigid, scabrous; panicle 2-4 in. long, narrow, the 
lower branches sometimes in twos, all densely flowered, erect, 
contiguous; spikelets 2 lin. long, sessile; empty glumes about 
equal, i/4"'^ iin. long, ovate, acuminate-pointed, the long points 
scabrous; flowering glumes about 3 iin. long, 3-nerved, with a 
short awn; palet about as long as its glumes. Both flowering 
glume and palet villous-pubescent below. Huachuca Mountains, 
Arizona, J. G. Lemmon.” (Vasey.) 

The type of M, kuachucana is not indicated by the author of 
that species, but there are two specimens in the National Herba- 
rium so named by Dr. Vasey himself both of which were collected 
by J. G. Lemmon, one in July 1882, no. 2QiS^ Huachuca Mts., 
Arizona, the other in 1883, no. Arizona, wdthout other data. 
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The first specimen collected/ 2^/5,. is assumed to be the iyfe. 
It agrees throughout with the type of Af . Leinmoni , and is caer- 
tainly identical with that species. 

Revised diagnosis of If. Lemmoni: 

A slender, wiry, erect or ascending, leafy perennial, 3-5 din . hd^h 
from creeping woody rootstocks, with narrow flat scabrous leares, 
strict, densely flowered panicles and short-awmed or awnless spite- 
lets, 3-4 mill . long. Culms fasciculately branched at the bavse, reiry 
minutely scabropubescent at and for a short distance below the 
nodes; sheaths terete, usually exceeding the internodes in leiigtlli, 
glabrous or minutel3^ pubescent towards the base; ligule about i 
mni. long, more or less lacerate, ciliate on the edge; leaves 7~S Mi. 
each culm, 2-5 cm. long, 1-3 mm. wide, minutely strigose-pubess- 
cent above, scabrous on the back, revolute in drying, with slender 
attenuate tips; panicles 5-10 cm. long, main axis triangular or 
compressed, scabrous, the lower branches often in pairs, 1-^2 cm. 
long, the upper usually solitary and flower-bearing to the base, alll 
erect or appressed; spikelets densely crowded and more or lesss 
glomerate on very short pubescent pedicels; glumes broadly ovate;- 
lanceolate, abruptly acuminate and subaristate or pointed with ^ 
short awn, varying to lanceolate and gradually acuminate, near% 
equal, as long as or a little shorter than the lemmas, scabro'" 
pubescent on the keel above, glabrous towards the base; lemmas 
3-3.5 mm. long, broadly lanceolate or ovate, minutely 2-toothecl at 
the apex, rather densely villous from near the middle to the base 
awns 1-2 mm. long, occasionalty reduced to a mere mucro, very 
rarely^ 5-6 mm. long; paiea broadly lanceolate or oblong, about: 
equaling the lemmas, villous in the lower half. 

This species is represented in the National Herbarium by the- 
following specimens: ■ 

Texas: G. C. Afealley 1892 ; no. from the Chico Mts. , 
1889 (a neaity: awnless form);' G. C. Nealley 726^ the type. 

,i\RizaNA: J, G. Lemmon jg2^ 1883 (plant a little; coarser .than 
usual and panicles more densely flowered); Lemmon apiy, 
from the'.Huachuca Mts., (type of Ai. hmcJmcana Vasey); Ce-nty ■ 
$8, 1894 (resembles the ioilowing- ■specimens, collected ' by Wileox^' 
in, having awns' 5-7 mm. long)..’ 'Specimens' from the same, regi'ouV 
collected by. Dr. T. £.■ Wilcox, .■distributed, without,.: number,. 'have', 
awns 5“i 0 mm. long. This is a form apparently connecting . 
Lemmoni 'with, „the .next species. : 

Mexico; JP5r 8263, 1889, from the 
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Federal District, alt. 8500 ft.; Pringle^ 1893 (lemmas barel\:^ 
mucronate-pointed and scabrous near the tip, a form approaching 
the allied M. Panshii). 

Muhlenbergia polycaulis Scribn. sp, nov. 

A slender, wiry, erect, or ascending, glabrous, leafy perennial, 
3™4 or 5 dm. high, from creeping rootstocks, with linear attenuate- 
pointed, scabrous leaves, slender, rather densely flowered panicles, 
and long-awned spikelets 3-4 mm. long; culms terete, fasdculately 
branched at the base, glabrous or minutely scabropiibescent below 
the nodes; sheaths scabrous, terete, longer than the internodes; 
iiguie about i mm. long, ciliate on the edge and more or less 
lacerate; leaves about 7 on each culm, 2-6 cm. long, 1-2 mm. wide 
or less; panicles 5~io cm. long, main axis scabrous, flattened or 
triangular and somewhat fiexuose; branches solitary or the lower 
ones in pairs, the lowermost somewhat remote and 2-4 cm. long, 
the upper shorter and approximate, all erect or appressed; spike- 
lets not crowded as in if. Lemmoni, the longer branches naked 
below, pedicels scabropubescent, nearly equaling or much shorter 
than the spikelets; glumes subequal, a little shorter than the 
florets, broadly ovate-lanceolate or lanceolate, very abruptly 
mucronate or sliort-awned, scabropubescent on the keel above, 
smooth below; lemmas broadly lanceolate, minutely 2-toothed 
at the apex, densely villous in the lower half; palea lanceolate- 
oblong, nearty equaling the lemma in length and similar^ villous 
in the lower half; awn very slender and hairlike, more or less 
flexuose, 10-24 (usually about 20) mm. long. 

Type, C. G. Pringle 1414^ iSSy. 

Closely allied to M: Lemmoni, hut more slender, with narrower 
leaves, long-awned and less crowded spikelets. 

This species is represented in the National Herbarium by the 
following, specimens: • ■ 

Texas:^5.''.S.:Bw^%, no number-vv^h,;. 

Arizona: C. G, Pringle 480, 1884 (not 480 of the collection of 
1881); Griffiths yojd, 1904. Panicle more loosely flowered than 
in the type, and glumes purplish. 

Mexico: Pringle 3Q4, 1885; Pringle 1414^ collected on dry 
shaded ledges, Sierra Madre Mts., State of Chihuahua, Sept. 30, 
1887; Pringle 394^ 2885; E, Palmer 592 and 724, 1896. 
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MuMenbergia curtifolia Scribn. sp. nov. 

A slender wiry perennial, i~2 dm. high, fasciculately branched 
at the base from creeping rootstocks, with short rigid leaves, 
linear panicles and short-awned spikelets 3-3.5 111111. long; culms 
pubescent below the nodes; leaves 7-10 on each culm, rather 
crowded near the base, the upper more distant; sheaths, excepting 
the upper ones, longer than the internodes, pubescent, especially 
toward the base; ligiile less than i mm. long, ciliate on the edge; 
blades 1-2.5 cm. long, 2 mm. wide or less, pungent at the acute apex, 
scabropubescent on both sides; panicles 4-8 cm. long with erect 
appressed branches 1-3 cm. long or less, the main axis triangular 
or compressed, scabropubescent; spikelets on short, vslender, 
pubescent pedicels; glumes lanceolate acute, siibequal, a little 
shorter than the florets, scabrous at the tip and along the keel 
near the apex; lemmas broadly lanceolate, villous from just above 
the middle to the base, scabrous near the apex, gradually tapering 
into a slender scabrous awn 1-3 mm. long; palea as long as the 
glume and similarly hairy. 

Type, Harms E. Jones 6047], collected between Kanab 
and Carmel, Utah, alt, 6,000 ft. 

MuMenbergia curtifolia Griffithsii Scribn. siibsp. nov. 

More slender throughout and wholl}^ glabrous, with the nar- 
rower leaves spreading or deflexed and the linear panicles loosely 
few-flowered. 

Type, David Griffiths 5837, 1903, collected in Du Chelly 
Canyon, Arizona. 

U. S, Department of Agriculture,- 
Washington, D. C. . 



A Pliocene flora from the Coast Ranges of California 


Harold Hannibal 
(with plate 15) 

General remarks 

The origin and development of the California floras, par- 
ticularly the peculiar xerophytic chaparral, has been a problem of 
no small 'nterest to students of phytogeography. The occur- 
rence in the Coast Ranges of a recognizable Pliocene flora, the 
only thing of its kind known in North America consisting entirety 
of living species, partly mesophytic and partly xerophytic in 
character, throws an interesting light upon the antiquity of these 
floras and suggests a possible explanation of the isolation of 
boreal and arctic plants on the upper slopes of high mountains 
of the state far south of their normal ranges. 

THE SANTA CLARA FORMATION 
Work of previous writers 

The Santa Clara formation was named and described by 
Cooper^ in 1894. The deposit was considered to be of lacustrine 
origin and referred to the Pliocene on the basis of its general 
lack of consolidation, the gentle tilting of the beds, and the large 
percentage of recent species in the molluscan fauna. It had been 
previously described in some detail by Lawson,^ however, who also 
regarded it as Pliocene in age, but of delta Origin. The portion 
lying in the Santa Cruz Quadrangle has beendiscussed by Arnold® 
and again by Branner, Newsom, and Arnold d its distribution 
being shown in map form. Recently Jones/ solely on Hthological 
grounds, has tentatively suggested its contemporaneity with what 
has been termed by Lawson and Palache® as the Orindan forma- 

J Proc. Calif. Acad. Sci. 4: 171. 1894. 

2 Bull. Dept. Geol. Univ. Calif. 1: 151, 1893, 

» Proc.:U. .B.‘‘Nat.;Miis.::34C35^^ 

•'Santa Cruz Folio, U. S. Geol. Surv. 6. 1909, 

® Bull. Dept. Geol. Univ. Calif. 6: 71. 1911. 

® Bull. Dept. Geol. Univ- Calif. 2:371. 1902. 
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tion, and earlier by Cooper^ as the Contra Costa, a fresh -water 
deposit of late Miocene age in the Berkeley Hills. The faunal 
evidence does not bear out such a correlation. 

Character and distribution of beds 

The formation consists of a well-bedded series of clays, slits, 
and sands with minor gravel strata, of wide extent, underlying 
and outcropping about the edges of the Livermore, Santa Clara, 
and San Benito valleys. iV large mass fills a formerly extensive 
depression southwest of Mt. Hamilton, of which San Felipe Valley 
is a part. Remnants extend south as far as Cook P. 0 . in San 
Benito County, a distance of nearly a hundred miles from Liver- 
more. The occurrence of sediments about Portola, thirty miles 
west of the latter point, indicates a considerable breadth at this 
latitude. The northward extension of the former lake is uncertain, 
since the sinking of the San Francisco Bay region in comparatively 
recent times has permitted the burial of its sediments beneath 
the valley alluvium. 

The thickness of the series is not inconsiderable, but varies 
widely. In the foothills near Tres Pinos fully i,ooo feet of nearly 
horizontal strata overlie the Miocene, while the top of the series 
is cut off by erosion. A section dowm Calabazas Canon in the 
Santa Cruz Mountains, without exposing the basal beds, was 
estimated to be 3,000 feet in thickness to a point where the upper 
strata are similarly absent. ' 

It is highly probable that the entire Santa Clara formation 
w'as deposited at or comparatively near sea level. The character 
of the flora furnishes proof that the elevation could hardly have 
been greater than 1,000 feet and was probably much less. It is 
difficult to conceive that a single body of water, or quite tis 
probably several connected bodies, of this extent could exist at any 
considerable elevation in proximity to the ocean continuously for 
a sufficient period of time to deposit over half a mile of sediments 
without draining the lake by stream corrosion alone. The enor- 
mous thickness of the beds; is perhaps explainable on the assump- 
tion that the valleys acted as catchment basins with the bottoms 
sagging beneath the load of sediments. It might be added that 
■ ^ Froe.' 'Calif Acad . Sci. 4 : 169. 1 894. 
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there is a general tilting of the strata toward the middle of each of 
the three valleys. 

The source of the waters which supplied this vast lake, and the 
outlet to the ocean are uncertain. The large proportion of coarse 
material in the southern portion of the San Benito Valley suggests 
that a stream of no small size entered here. It is by no means 
improbable that the vast expanse of water was kept up by the 
run-off of the Great Valley of California, through the precursors 
of the Sacramento and San Joaquin rivers. The lake doubtless 
fluctuated widely and a considerable proportion of the sediments 
about the border may have been deposited under fluvial conditions. 

Fauna 

Aside from the plant remains, the formation contains a fauna 
consisting almost entirely of aquatic mollusca,® of which a large 
percentage, six out of ten species, still exist in the waters of northern 
California. 

In the following list the species marked with an asterisk are 
living.® 

Anodonta cygnea impura Say 
Gonidea angulata Cooperi Arnold 
Sphaer ium sp, noY 
^ C or neocy das com pressa Prime 
* Planorbis irivolvis Say 
^ Physa '^heterostroplia Say 'I 
'''CariniJeP^ Sanclae-clarae Hannibal 
*Paludes'trinalonginqua.Gld.'\,',' 

' ,';^'AmnicoldP'Yatssian'a 'Cooper ' ^ ' t 

■ ^:yVakatU: '^mrens Tryon” v'-. 

, 8 Mr. ■ John Hain, of; 'Cook, '..California, obtained - a,, leg. 'bone of an/./extinct'.Pro'-' 
boscidian from these beds near Tres Pinos. So far as the writer is aware no other 
recognizable mammal remains have been found in the formation. 

® Names in quotation marks are subject to revision in a forthcoming paper on 
the fauna of the Santa Clara formation, Amnicola Yatesiana, which in reality be- 
longs to the allied genus Phyrgnlopsis, is confined to these beds. The genus appears 
to be valuable for horizon determination in the later Tertiary fresh-water deposits 
of California, 
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Geologic relations 

The youngest formation antedating the Santa Clara is the 
Purisima, a marine deposit, older Pliocene in age. The Purisima 
is confined chiefly to the ocean front, but an embayment extended 
from Half Moon Bay and Pescadero across the Santa Cruz Moun- 
tains past La Honda and Portola to the hills near Stanford Uni- 
versit}^ and the mouth of Stevens Canon, while another arm 
extended inland from Santa Cruz to the vicinity of Chittenden. 

The relation of the Santa Clara to the underlying Purisima 
formation, along the flanks of the Santa Cruz Mountains is prob- 
ably one of decided unconformity, though the incoherence of the 
beds has prevented its actual observation. The tilting of the 
Purisima, which is apparently somewhat greater than that of the 
Santa Clara, and the differences in distribution of the two indi- 
cate that important structural movements took place in the inter- 
val previous to the opening of the Santa Clara period. 

The older Pliocene through the Coast Ranges appears to have 
been a period of peneplanation. The movements which preceded 
the Santa Clara epoch developed the general outlines of the present 
topographic features. The relief of the mountain ranges was, 
however, far more gentle than at present, and the elevations of the 
mountains themselves decidedly less. 

Since the deposition of the Santa Clara, several important 
geologic events have taken place in the history of the Coast 
Ranges. Following the Santa Clara sedimentation, apparently 
without the intervention of any other deposits, the entire Coast 
Ranges were lifted more or less bodily, carrying the old lake level 
to an elevation of perhaps 4,500 feet above the sea. Rapid erosion 
ensued and the soft lacustrine beds were cut into deeply, far below 
the present valley floors. This period of intense elevation and ero- 
sion called the Sierran epoch, was widespread in California. It is 
regarded as marking the opening of the Quaternary, corresponding 
at least in part to the Glacial epoch of elevated or more northern 
regions. Subsequently a period of depression ensued, succeedeci 
by temporary oscillations, which have continued to the present. 
The beds of the Santa Clara formation in the San Benito Valley 

Lawson, A. _C, ' 'Bull. Dept.'.Geol...Univ.:CaliL' i: ,,115, 242./, '"SmitL J.'Pv 
Science 11 . '30: 346. 1909. 
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and about Evergreen and Los Gatos in the Santa Clara Valley 
now reach an elevation of 1,200 to 1,500 feet.^^ 

The unconformable deposition of the valley alluvium upon 
the Santa Clara has taken place more or less continuously since 
the close of the Sierran epoch. At Madrone, as an alluvial fan 
of the Coyote River, it reaches the maximum elevation of 345 feet.^‘^ 
At least a portion of the alluvium must be referred to the Quater- 
nary from the presence of mammal remains characteristic of that 
age in gravels near Mountain View.^^ Hence it must not be 
assumed that the Sierran epoch, though a very long period, was 
coincident with the entire Quaternary. 

The latest event, and a purely local one, has been the sinking 
of the San Francisco Bay region, causing a flooding of the Golden 
Gate River system by the tides. As a result the Santa Clara 
sediments reach an elevation of not more than 500 feet at Mission 
San Jose, north of that point they largely disappear beneath the 
later alluvium. 

Age OF THE FORMATION 

The Santa Clara formation may be regarded as having been 
deposited during late Pliocene time. It occupies an unconform- 
able position upon the Purisima, a marine formation of older 
Pliocene age. It contains a molluscan fauna of which two-thirds 
of the species are still living. The strata were intensely elevated 
and eroded subsequent to their deposition, during the Sierran 
epoch, early Quaternary. 

The Santa Clara is presumed to be contemporaneous with the 
Deadman Islands formation of San Pedro Harbor, Santa Monica 
Gahon, and Packard's Hill, Santa Barbara, a marine deposit 
occupying an analogous stratigraphic position in southern Calif- 
'/drnia. : 'tv 

Localities where plants were obtained 

Plant remains are abundant almost everywhere in the Santa 
Clara formation, but recognizable material has been obtained 

In the vicinity of Bird Creek, near Hollister, the beds, in a disturbed condition, 
reach an elevation of 1800 or 1900 feet. This is probably produced by local condi- 
tions, due to the proximity of the San Andreas fault, along which the earthquake of 
1906 took place. 

' ^S'Brannerv.J- C, t'Jour. Oebl.' 

:x' Santa ;Criiz. 
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from only five localities, and by far the larger part was derived 
from two. No doubt careful search would have revealed many 
more and would materially extend the flora, but the incoherent 
character of the beds restricts collecting to fresh exposures, to be 
found only in canons and gorges. Furthermore, collecting is 
possible only during the summer and fall months after the matrix 
has dried out siiflicientiy to stand transportation to the laboratory* 

The localities are as follows: 

Portola: gulch below Holliday ranch in creek-cut about 
1,000 feet above mouth of gulch, south of Portola, Santa 

Cruz Mountains. The mollusk beds just below this point have 
been known for a number of years to the Stanford University 
Geological Survey. Plant beds were found by the writer in 1908. 
Subsequently collections were made in 1909 and 1910, and in 
connection with Dr. J. P. Smith and party of students in 1910. 

Stevens Canon: creek-cut just above ‘Tiig camp ground,” a 
flat planted with Eucalyptus trees, about miles above mouth 
of gorge, Stevens Canon, Santa Cruz Mountains. Found by W. 
G. Hannibal, the writer’s father, in 1909. Subsequently visited 
in connection with Dr. Smith and party of students, 1910. The 
material consists almost solely of Salix and lignitized wood. 

Calabazas Canon: “reef” in creek bed at nose of bend above 
second wagon bridge, }/i mile from mouth of gorge, Calabazas 
Canon, Santa Cruz Mountains. Found by the witer in 1908, 
subsequent collections made in 1909 and 1910, in connection with 
Dr.' Smith and' party of students in 1910, and with Mr. ' H,,' 
M. Edsoii of Palo Alto in 1910. 

Solly Ranch: near a spring tunnel on Solly Ranch north of 
Bird Creek, % mile west of old dairy on mesa above vSan Benito, 
River, and 4 miles southwrest of Hollister, Gavilan Rcinge. This 
locality wms discovered a number of years ago the ow^iiers of 
the ranch when digging for water. A specimen is contained in the 
collection of the late .Miss Annie' R-. Laws, now the property of the „ 
Geological Museum at Stanford' University.;. The, locality was, 
'visited ,by the writer in ,1908' and again in-ipio with Mr. ' ',EdsG,a. 
All the best material was derived from tlie tunnel. 

. Bear Valley: forks o.f a' small gulch; below iimesto.ne .hill, 
over' ridge 2. miles,' northeast 'of Gook''P. 0 '., '."Bear ■Valley,, "Gavilan 
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Range. Mr. John. Hain, an old resident of Bear Valley, interested 
in natural history, pointed out this locality to Dr, C. H. Gilbert 
a number of years ago. It was subsequently visited by Dr. 
Smith, Mr. Fordyce Grinnell, Jr., and the writer in 1907, and by 
the writer in 1910. The main exposure apparently represented 
an old tuie bed, consisting of an interlacing mass of indeterminate 
carbonized stems in peaty clay. Farther up the same bra.nch 
of the gully a few fairly well preserved leaves were obtained. 


List of plants obtained from the Santa Clara formation 


I Portola ; 


Alnus rhomhifoUa Nutt 

Amelanchier alnifolia Nutt. . . 

Arbulus Meyiziesii Pursh 

Arctostaphylos Manzanita Parry. ........... 

Cephalanthus occidentalis L 

Cercocarpus beiidaefolius Nutt. . 

Cornus glabraia Benth.* 

Grossulafia Menziesii (Pursh) Cov. & Britt. (?) 

F.adiis (fmmu (Nutt.) Roem 

■Pasania densijiora (Hook. & Am.) Oerst 

Populus irichocarpa 'Torr. & Gray. . ......... 

Pseudotsuga taxifolia (Poir.) Britt. (?) . ...... 

■ Psordlea physodes Dougl. . . . . . . . . .......... 

Quercus agrifolia Nee. 

Quercus chry sole pis Lieb. 

Rhammis californica Escli. . , . 

Rkamnus Purshiana DC. . .... 

Salix Jluviaiilis Nutt. (?) 

Salix laevigata Bebb . 

Sequoia sempervirens (Lamb.) Endl. . . . 


A 


R 

R 

R 


1 


R 

R 

A 

A 


X 


X 


A 

X 


Stevens | 
Canon 


Cala- 

bazas 

Cailon 


Soliy ‘ 
Ranch 


X 

X 


i 


R 

X 

R 

A 

X 

X 

X 


I R 

[ ^ 

r 'R 
!' A 

•! R 



A 



Bear 

Valley 


R 

R 

R 


A abundant, X not common, R rare. 

Notes; ON SFECIES^^ 

PINACEAE 

Pseudotsuga taxifolia (Poir.) Britton. .Douglas spruce. 

A single badly water-worn cone unlike that of any other 
western conifer is referred with doubt to this species. 

A common conifer in the yellow pine belt, particularly the 
upper portion, and fog belt. British Columbia and South Dakota 
southb tO: /'^Monterey'; County, .JCaKforhia^jV-^^orthern;::^^^^ ; And , 

western/ Texasy;'' 'I 

Determinations have been made in, each instance ,by comparison with recent, 
;maferial'/in:Lhe::Stanford/Dh|yerslip:/H^^ 
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Sequoia sempervirens (Lamb.) Endlicher. (Plate 15 ^ fig. , 3.) 
Redwood. 

The characteristic species of the fog or redwood belt of the 
Coast Ranges. California-Oregon boundary to Monterey County, 
California. 

SALICACEAE 

Salix laevigata Bebb. Bebb willow. 

Occurs along streams, its zonal distribution being determined 
by stored water rather than by rainfall. Siskiyou County, Cali- 
fornia, to northern Lower California. 

Salix fluiuatilis Nuttall. Long-leaf willow. 

The resemblance of the leaf parts of 5. exigua, S. argophylla^ and 
S. fluviatilis renders it impossible to decide which of the three the 
series at hand should be referred to. It is not generalh^ agreed 
that the several members of the fluviatilis group represent more 
than a single polymorphic species. 

Sand bars along valley streams. British Columbia, Mackenzie 
Basin, and southeastern Canada south to Lower California, 
northern Mexico, and the District of Columbia. 

Populus trichocarpa Torrey and Gray. Black cottonwood. 

Several of the specimens show the characteristic anastomosing 
venation and cordate bases of leaves from young shoots. 

Along foothill streams in moist situations, usually with Acer 
calif ornicufn and Fraxinus oreg 07 ia in central and northern Cali- 
fornia. Occurs from southern Alaska east to Montana and south 
to San Diego County, California. 

BETULACEAE 

A Imis rkombifoUa SI uttalL' (Plate 15, fig, 6.) White alder. 

Occurs along foothill and low mountain streams. Eastern 
Washington and Idaho south to San Diego County, California. 

FAGACEAE 

Pasania densiflora (Hook. & Am.) Oerst. (Plate 15, fig. 8.) 
Tanbark oak. . 

The venation of this species is unmistakable. 

, "Characteristic of, the yellow pine'' and, fog/belt, ^ but, .extending 
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a short distance beyond Sequoia into the chaparral belt. South-* 
western Oregon to Santa Barbara and Mariposa counties, Cali- 
fornia. 

Quercus cJirysolepis Liebmann. (Plate 15, fig. 2, 9.) Cahon oak. 

'Several acorn cups and a large series of leaves, nearly all of 
the small smooth form from mature trees, are at hand. 

A characteristic member of the more humid portions of the 
chaparral belt. Southwestern Oregon to northern Lower Cali- 
fornia. 

Quercus agrifolia Nee. Live oak. 

A species of wide zonal distribution, occurring in the redwood, 
yellow pine, foothill, and chaparral belts. Mendocino County, 
California, to northern Lower California. 

GROSSULARIACEAE 

Grossularia Menziesii (Pursh) Coville & Britton. Cahon goose- 
berry. 

A number of specimens agree fairly well with this species. 
The identification is a doubtful one, however, since the leaves 
of the members of this genus are not readily distinguishable. » 
Stream banks, southern Oregon, south nearly to San Francisco 
Bay in the Coast Ranges. 

ROSACEAE 

Nuttall. Birch-leaf mahogany. 

A typical chaparral shrub. California-Oregon boundary south 
to noilhern Lower California. 

MALACEAE 

Arnelanchier alnifolm^nttdXl, '■Western serviceberry. 

, A .'Single ■ specimen , having the- strong': frequent 'venation, 'and" 
:$mooth':margin of'thedorm' ealled-A. pallida. 

' ■.'Chaparral' 'belt.',' 'Alaska.' Superior, south to 
California-Mexico boundary and New Mexico. 

AMYGDALACEAE 

P adits demissa (Nuttail) Roemer. Western chokecherry. 

The impressions show little of the serrated margins character- 
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istic of this species. This is due doubtless to state of preservation, 
since it is more or less true of the other serrate species as well. 

Best 'developed in the more humid portions of the chaparral 
belt, but extends into more arid portions on the one hand and into 
the redwood and yellow pine belts on the other. Northern British 
Columbia east to the Rockies and south to northern Lower Cali- 
fornia. 

FABACEAE 

Psoralea physodes Douglas. Chaparral psoralea. 

Several imperfect specimens of the broad-leaved form were 
secured. 

Characteristic of the more humid portions of the chaparral 
belt. Humboldt to Los Angeles counties, California. 

RHAMNACEAE 

RJimnnus Purshiana De Candolle. (Plate 15, fig. 10.) Cascara 
sagrada. 

The material at hand shows no tendenc^^ to intergrade with 
the following species though the latter is regarded by some as a 
subspecies of R, PtirsJiiana. 

Canons and river bottoms of the fog belt. Puget Sound region 
and Idaho south to Mendocino County, California. 

Rhamnus calif arnica Eschscholtz. (Plate 15, fig. 7.) California 
coffeeberry. 

Occurs chiefly in the intermediate zone between the fog belt 
and chaparral belt, frequently on open hillsides, but extending into 
the chaparral with Arbutus, Humboldt Coimt}?-, California, to 
northern Lower California. 

CORNACEAE 

Cornus glabrata Bentliam. ■ (Plate 15, fig. 4.), Bentham's dog- 
wood. 

Most of the Calabazas Canon material shows a pair of strong 
lateral veins near the base; of the- leaf.. The character 'is more 
pronounced than in most of the herbarium material examined. 
The 'specimen figu,red retains 'traces of the original leaf' structure. 

Foothill streams in rather moist situations. Humboldt County 
sO'Uth- to- Monterey County, .California. 
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ERICACEAE 

Arbutus Memiesii Pursh. (Plate 15, fig. i.) Madrono. 

The character of the venation in the only specimen obtained is 
decidedly more infrequent than usual in this species. It is possible 
that additional material will necessitate its specific separation. 

Best developed with the redwood, but extends into the chapar- 
ral, yellow pine, and foothill belts. Southern British Columbia 
to southern California. 

AfctostapJiylos Manzanita Parry. (Plate 15, fig. 5.) Common 
manzanita. 

Two specimens from different localities belong to A. Manzanita 
or one of the nominal species grouping with it. Discrimination 
cannot be made on the leaf parts alone. 

A typical chaparral plant. Overlaps wdth Sequoia along the 
edge of the fog belt. Ranges from near the Oregon-California 
line east into the northern Sierra Nevadas and south to Mt. 
Tamalpais, California. 

RUBIACEAE 

Cephalanthus occidentalis hmna,e\xs. Button biisli. 

Several leaves, all of which show’ more numerous secondary 
veins than usual in this species. 

Occurs along borders of lowland streams and ponds. Oregon 
and southeastern Canada to Mexico and Florida. 

CONCLUSIONS \ 

Comparison WITH OTHER floras^^^ ^ ^ ^ ^ 

The obvious feature in a comparison of this with other fossil 
floras.'.is' its' very' recent' 'character.' .So far'. as, the 'material '.might 
be identified every species is living in the Coast Ranges today. 
It is distinctly unlike the older Tertiary florasS of the wmst, since 
their contents, palms, laurels, broad-leaved oaks, etc., are types 
indicating moist, nearly tropical conditions. The floras of the 
middle and upper Miocene are as yet largely imdescribed.^® From 

, ,i 5 »LesQ'U'ereijx,X.r' Froc.;/p,^'S.::'N:aL\Mus.v /lias: 

virginiana L. var. Tumeri Lesq., Magnolia aalif arnica Lesq., haurus cf. cmarimsis:. 
^^Heert qf.;" .:HL"^isqwl,toi3';' la ' Tamer,: 

H, W., Jour, GeoL 6: 498. 189S, notes, i^&pvlus sp., sp., Casianm sp., Fee- 

dnium sp., and Arbutus sp. from Kirker's Pass near Mt, Diablo In the San Pablo 
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these some recent species may be expected and a comparison can 
then be made. However,, the important changes in climate and 
humidity, which took place in the continental history of California 
at the opening of the Pliocene^® have gone a long way toward 
eliminating these types. With their extinction appeared full- 
fledged and apparently unheralded, the modern California flora. 
It is obvious that the several peculiar genera and numerous species 
which characterize it could not have come into existence and 
become fixed types in the brief interval, geologically speaking, 
between the upper Miocene and late Pliocene. It is reasonable 
to assume that this flora, already developed to its present high 
specialization, immigrated from elsewhere, where, through a very 
considerable period of time, it had evolved. 

The Santa Clara flora cannot be compared with other floras 
of corresponding age, since no other Pliocene floras have been 
described from North America.^’' Such floras occur in England^® 
and other parts of Europe, but consist entirely of local species. 
Quaternary plants are known in the Loess of Canada^'* and the 
marine deposits of Maryland-*^ but are likewise too remote to 
afford comparison. 

formation. Upper Miocene, associated with Asiropadsis Whitmyi and other char- 
acteristic marine mollusca. No magnolias or chestnuts are now indigenous to 
California, and but few of the other species have any living relations west of the 
■Rocky Mountains. ' 

16 While the stratigraphic relations of the Contra Costa and Kettleman Lake 
beds are known with considerable certainty, of the entire faunas, totaling some 
twenty species of fi'esh- water mollusks, only two, Anodonfa cygnea nn pur a and 
Paludesirina longmqua, are common to the two formations. These occur again in 
the Santa Clara beds and still exist, widespread, from southern Oregon east to the 
Rocky Mountains and south well into Mexico. The other Contra Costa species 
suggest strongly the fauna living in the lower Mississippi Valley. The Kettleman 
fauna on the other hand is the precursor of the existing central California fauna. 

It seems probable that the abrupt change of conditions which eliminated the 
Miocene flora was coincident with that which eliminated the Miocene fresh-water 
mollusca. The latter took place during the comparatively brief interval separating 
the Contra Costa and Kettleman periods of sedimentation, and it is presumed the 
former did also. ■ 

VKnowlton, F, H., Jour. GeoL i8: ii6. 1910, has reported Woodwardia sp., 
S^issafras sp., and StercuUa sp. from the Falls of the Columbia River, in beds said 
to be of Pliocene age. A 

^8 Reid, C., & E. M. Jour. Linn. Soc. 38: 206. 1908. 

' 1® Dawson' and, Penhallow. ' Bull. GeoL Soc*. Am. ir 311. 1890. 

^ HolIickrA. Pliocene and Pleistocene^ ■ Md, Geoh. Sur.'^i9q6^ 'i'48> '217. 
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All the species live today in the Coast Ranges of California 
north of San Francisco Bay. Indeed one familiar with the plants 
of that region would immediately identify this flora with that 
which inhabits the valleys of Sonoma, Mendocino, and Humboldt 
counties a fetv miles from the ocean in the zone of overlap of the 
redwood belt (Transitional zone) and chaparral belt (Upper Sono- 
ran zone). That it does not show the extreme humid conditions 
of the open coast is evident from the presence of such species as 
Alnus rhonihijolia^ and species of Cercocarpus and Arctostaphylos. 
On the other hand Sequoia delineates it as at least partially fog 
belt in aspect. 


Evidence of a cold epoch 

This flora agrees very well with the evidence of the aquatic 
mollusca and points to perceptibly colder conditions in central 
California during Pliocene time, but makes it certain that this 
cold facies was due not to elevation, but to actual migration of 
isotherms. Such a condition could not have been a local phe- 
nomenon but was probably widespread on the Pacific Coast. 

This offers an explanation of the isolated occurrence of numer- 
ous arctic and boreal plants on the tops of high mountains far 
south of their normal distribution. The Santa Clara period was 
succeeded by the Sierran epoch, 'when the entire coast seems to 
have been carried by a great orogenic uplift many hundreds of 
feet above its present elevation. Very little is kno'^m of the 
climatic conditions which existed in California at that time. The 
rapid erosion prevented the formation of extensive lakes, and 
later depressions have carried all the marine deposits of the peridd 
even deeper beneath the ocean. This page, torn from the other- 
wise complete geologic record of the late Cenozoic of the coast, 
probably corresponds at least partially to the Glacial epoch else- 
where. Hence it is commonly assumed to have been colder and 
more humid than the present. It seems probable that the northern 
plants continued to exist south of their present southern limits 
during the early Quaternary, as a result of the cold epoch, the 
high elevation, the effects of which would be similar, or both, and 
were finally isolated toward the dose of the Sierran epoch in the 
r. middle ' Quaternary :y 
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Fig. I. Arbutus Menziesii Pursh, Portola. 

2. Quercus chry sole-pis Lieb., Calabazas Canon. 

3. 56 ’g'zio/a (Lamb.) EndL, Portola. 

4. Covfms glahvata Beiith., Calabazas Canon. 

5. Arctostaphylos Manzanita Parry, Calabazas Canon. 

6. Alnus rho 7 nbifolia Nutt., Solly Ranch. 

7. Rhamniis calif oryiica Esch., Calabazas Canon. 

8 . Pasania densijlora (Hook. & Arn.) Oerst., Portola. 

9. Quercus chrysolepis Lieb. (inside cast of acorn cup), Portola. 

10. Rhamnus Purshiana DC., Portola. 



A supplemental description of Euphorbia ephedromorpha 

H. H. Bartlett 

The original description of Euphorbia ephedromorpha was 
drawn up from flowering specimens collected by Mr. C. C. Deam, 
in January, 1905, near Gualan, Guatemala. Mr. Deam has since 
supplemented the type material by specimens collected in June, 
1909, at the original locality. The specimens collected in January 
have no leaves (fig. i); those collected in June are in full leaf 
(fig. 2) but show no trace of the caducous cymes. With the 
ample material of this anomalous plant, which is now, available, 
it is possible to supplement the incomplete original diagnosis and 
to correct certain serious misconceptions regarding its relationship 
and morphology. Euphorbia ephedromorpha is not, as formerly 
stated to be, a member of the section Alectoroctonum. It cannot 
be placed in any of the sections defined by Boissier in de Candolle’s 
Prodromus, and so far as a careful search of the literature has 
shown, no species related to it have been described. A new 
section, Ephedromorpha, is proposed for its reception, to be 
ranged with the five of Boissier ’s sections of Euphorbiae appendiciP 
Miae which are characterized by the presence of stipular glands. 

Euphorbia! Ephedromorpha sect, nov. 

Shrubs wflth winged stems. Leaves ample, deciduous, alter- 
nate, with two minute stipular glands at the base of the pet ole 
on either side of the flower bud.. .■.■Cymes, compound (i. e.,;niain 
axis arrested by a cyme, not by a singie invol ucre) ; bracts filiform- 
spatulate, opposite, only one of each pair bearing an axil! ary 
branch. Involucral glands plane, ovate, with entire appendages. 
Seeds foveolate. 

Species tw^o, Central American and Mexican, (The second 
species, represented in the Gray Herbarium by fragments too poor 
to serve^ as; 'a- type,,';was:,’,;G(>!lected:' ':at:.,;Cerro'''''QuiengoIa^l'''Gfexac^ 

; Mexico,.' :'h ■ 

' Euphorbiapepdmdromm:p^ ..Proc^'.; Arh.;^''Acad.;,^ 



344 Bartlett: Description of Euphorbia ephedromorpha 





2. Euphorbia ephedromorpha, in full leaf, X 1/3 
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Shrub; branches prostrate or ascending, a meter long, sparsely 
branched, wing-angled, glabrous, green; leaves deciduous, ovate, 
somewhat pilose, especially on the veins beneath, blades 2-4,5 
cm. in length, petioles half as long; stipular glands minute, on 
either side of the flower bud at the base of the petiole; cymes 
axillary on the old wood, expanding before the leaves, densely 
glandular-pilose, as are also the minute filiform-spatulate bracts; 
involucres narrowly conic, 3 mm. long, equaling their pedicels, 
segments five, very short, flabelliform, digitately laciniate, glands 
five, bearing oblong or slightly spatiilate, entire, white appendages 
(fig. 3); ovary 2 mm, long in fruit, slightly exserted from the 
involucre; seeds lilac gray, ovoid, foveolate. 

In nude rocky dry soil at the side of a road leading from Gualan 
to the Motagua River, Department of Zacapa, Guatemala, C. C. 
Beam 232 (in flower, ii Jan. 1905) and d52p (in full leaf, 14 



Fig, 3. liiYoXucrQ oi Eiiphorhia e-phedrotnorpha, y, 10. 

June 1909). On leafless branches oi EiiphorUa ephedr(^^^^^ 
the stipular glands are quite obliterated at the edge of the 
depressed .scar of the caducous cyme, 

Bureau of P,l ant Industry, 

Washington,'' D. C, , 
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Notes on Rosaceae — ^Vl 

Per Axel Rydberg 

ARGENTINA 

In an article in Rhodora for January 1909, Prof. M.L* Fernald 
discussed The Representatives of PotentiUa Anserina in Eastern 
America. * ' The second paragraph of his article reads as follows : 
^^In November, 1908, two extensive monographs oi FotenMla 
appeared, but when one turns to these two treatments with the 
hope of settling his long-standing problems the results are cer- 
tainly disheartening.” And then, after spending some days"^ in 
the study of the material in the Gray Herbarium and the Herbarium 
of the New England Botanical Club,'" he solves the problems. 
Fifteen years have now passed since I began my work on PotentiUa 
and Dr. Th. Wolf has devoted longer time than that to the study, 
and neither of us' has definitely settled the status of the different 
forms of this group. When the manuscript of my monograph in the 
North American Flora went to press I had seen not only the col- 
lection in the Gray Herbarium but also those of ^he New York 
Botanical Garden, Columbia University, United States National 
Herbarium, Philadelphia Academy, and the College of Pharmacy, 
New York. When preparing my original monograph, printed in 
1898, I had also seen the collection of the Missouri Botanical 
Garden. Besides, many of the critical species had been sent to 
me for determination , by the Univetsity of California, Mr.T. S. 
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111 the Gray’s New Manual, published September 1 8, 1908, the 
authors, Robinson and Fernalcl, stated ^under Potentilla Anserina 
as follows: Var. grandis T. & G. is merely a luxuriant state in 
rich meadows.” It is strange that so shortly after, in January, 
1909, Professor Fernald should admit this variety as a good species. 
The difference in the achenes, pointed out by me, evidently per- 
suaded him that it could not be kept in Potentilla Anserina L. 
{Argentina Anserina Rydb.). It would have been asking too 
much if one expected him to admit all at once the eight species 
recognized in my monograph. My intention is not to defend them 
as species. The limitation between species and variety will al- 
ways be arbitrary, so also between variety and form. If Professor 
Fernald admitted Argentina argentea as a variety under the name 
Potentilla Anserina var. sericea, he should have admitted .* 4 . 
occidentalism A, liioralis, and subarctica also as varieties. There 
are certain statements, also, in Fernald’s article, to which I must 
take exception. As Professor Fernald has admitted Argentina 
argentea RyAb. as a variety I should feel content so far as this 
species is concerned, but I can not pass it altogether. The speci- 
men in the Gray Herbarium from St. John Valley, referred to in 
Professor Fernald’s paper is ‘Tn spite of its leaves being silvery on 
both sides, ” not A . argentea. I remember the specimen very well. 
Neither is A. argentea exactly the same as Potentilla Anserina 
sericea Hayne. Both have leaves silvery on both sides, but in the 
Rocky Mountain plant the leaflets as a rule are decidedly obovate, 
with comparatively few ovate teeth, Avhile in the Eurpocan plant 
the leaflets are usually much longer, elliptic, and with numerous 
lanceolate teeth directed forward. I have not seen any specimens 
of . Argentina argentea esist oi South Dakota. It needs therefore 
not to be considered in connection with the flora of eastern 
/North America. . ' 

In discussing the species with nongrooved achenes, Profwsor 
Fernald criticizes ray key, in which I separate P. pacifica and P. 
occidenialis from the rest by the petalsbeing ^‘usually over i cm. 
■ long rounded-obovate,” while the others have petals ”6-8 mm., 
rarely i cm, long, usually ell ip tic-obovate.” It may be true that I 
have ” never known the full beauty of its large flowers ” [A . litoralis] 
and that the given characters do not hold, I did not see the speci- 
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mens' 'in the herbarium of the New England Botanical Club, 
although I saw all in the Gray Herbarium. I have never seen 
any one, however, with such broad rounded petals as are usual 
in' *4. Qccidentalis. The latter has usually also broader and more 
obovate leaflets. Even if A, occidentaUs and A. litoralis should be 
one species or variety, as you please, and the characters assigned 
should be found inconstant, the name of the eastern plant should 
not be Potentilla pacifica Howell, for that species was based on 
P. Anserina p grandis T. & G. The type was collected by 
Scouler and a fair duplicate is in the Torrey Herbarium. If I 
have not known the eastern plant '‘in its full beauty,'' I doubt if 
Professor Fernald has seen Potentilla pacifica in its. At least he did 
not see it in the Gray Herbarium, for if I remember rightly there 
was but one fair specimen of it there, shortly before my manuscript 
went to press. 

The first synonym given under Potentilla pacifica by Professor 
Fernald is P, Anserina groenlandica Tratt. The type of the 
latter, collected by Giesecke, I have not seen, but Trattinick's 
deseription points evidently to the form of P. Egedfi Wormskj . 
wdth the leaves whitened beneath. Notwithstanding the fact that 
Dr Wolf limits P. Anserina Egedii to the glabrous form the fact 
remains that in Argentina Egedii (Wormskj.) Rydb, the leaves 
are w^hitened beneath or not, even in the same plant. Evidently 
Dr. Wolf includes in his var. groenlandica also the arctic plant 
from Alaska, which I described as A . subarctica. This Professor 
Fernald reduced to a synonym of Potentilla pacifica. Placing 
the duplicate of the types of Argentina pacifica; collected by Scouler, 
and the type sheet of 44 . subarctica collected by Dr. A. Hollick side 
by side, few persons would regard them as the same species or 
at least not as the same variety. P. is charaeterized 

by its decidedly turbinate hypanthium and few achenes, char- 
acters found only in this species zxid; Argentina' Babcockianai 
In ail the others the hypanthium is almost flat. The petals are 
rarely over 8 mm. long, -while in . 4 . pacifica they are usually 12-15 
mm. long. In the latter the leaves are almost erect while in the 
other species they are spreading, except w^hen growing among tali 
-grass. 

'';:'Pr.;;Wolf's:;treatfee'nt4n;:’ifi€i'iidihg/'^t;';' 
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this genus in but one species, even if he admits several varieties, 
is iinsatisfactor^n He even makes the very distinct P. anseri- 
7-ioides a variety of PotentiUa Anserina. My treatment is not satis- 
factory to Professor Fernald and to several other North' American 
botanists, being too radical; but Professor Fernald, who has tried 
a kind of compromise, will not be followed by all. There is no 
doubt but that he knows the New England species better than 
anyone else, but the name PotentiUa pacifica Howell does not 
belong to the eastern plant, and Argentina suharctica is not a 
synonym of it. If he had treated them as varieties I wmuld have 
been satisfied, for what he and many others call varieties, I call 
species. 

Argentina Anserina (L.) Rydb. and A. argentea are represented 
by numerous specimens in our herbaria. The others are less 
well represented. In the herbaria of the New York Botanical 
Garden and Golumbia University are found the following. The 
lists I had from the U. S. Nat. Herbarium and the Gray Herbar- 
ium I have mislaid and can not find. 

Argentina PACIFICA (Howell) Rydb. 

Oregon: Beach, Nestucca, 1901, Kirkwood i2g; locality not 
'given, Scotiler, ^ 

WbiSHiNGTON: Chehalis County, 1897, Lamb 1080, 

British Columbia: Vancouver Island, 

Argentina occidentalis Rydb. 

California: Suisun, Solano County, June 6, 1903, Baker 
'J217; ' Albion, Mendocino County, May McMw 
.'Mendocino ■ County,.. May H. E. Brown 72's ; ' San Mateo 
County, May 1877, H. Edwards; Pacific Grove, April 1903, Heifer 
ddja; Lake Merced, San Mateo County, April 1907, HeUer 8441; 
Xolima, .March T877, ■ :'.yr^' 
Oregon: Netarts Bay, June 1894, F. E, Lloyd. ; 

Washington: Granville, July 1902, Conard J4g; Clallam 
County, June 1900, Elmer 2S25; Olga, July 8, 1905, Ejtgherg. ^ 
British Columbia: Chas.e River, Vancouver Island, ^ 

1887, J. Macoun; Renfrew, 1901, RosendaM & Brand 5; Queen 
Charlotte Island, 1901, Boas 28. 
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Alaska: Yes Bay, June 30, 1895, Gorman 6i]/2. 

It has been collected- also on Behring Island, 1 8gj , Grebriisky. 

Argentina litoralis Rydb. ^ 

St. Pierre: July 14, 1900, Arshie. 

Newfoundland: Channel, July 27, 1901, Howe & Lang 
Barred Island, 1903, Sornborger; Placentia, 1894, Robinson & 
Schrenk 42, 

Labrador: 1894, Wagliorne; Nain, 1897, Sornborger 2j. 

Nova Scotia: Mabou, August 1906, CLB, Robinson 24“/; Yar- 
mouth, June 1901, Howe & Lang j. 

Quebec: Seven Islands, August 1907, C. B. Robinson 68g; 
Lake Temiscouata, 1887, Northrop 117. 

Maine: Gross Island, Maine Coast, 1893, flan>ey; Seal Harbor, 
Aug. 20, 1891, r. G. White. 

Massachusetts: West Tisbury, August Burgess; East 

Medford, June 1878, Perkins; Ipswich, Ipswich, June 

1874,. Morong. 

New Hampshire: Sumner Falls, Plainfield, July 1900, Eg- 
gleston ig77. 

Rhode Island: Warwick, 

Argentina Babcocki ana Rydb. 

New York: Westminster Park, 1910, Miss E. Babcock; shores 
of Oneida Lake June 1896, Mason. 

Argentina subarctica Rydb. 

:':;:North West' Terri-tory:,'- Canada:, i86t-2,, Onion;. KennicoU 

British Columbia: Macleod Lake, iSjg, Dawson 7221. 

Yukon: Fort Selkirk, July 18, 1899, Tarleton ij2; IJaw^son, 
July 1899, R. S. Williams. 

Alaska: A'ukon River near Palisades, July 14, 1903, Hollick; 
Yakutat Bay, 1892, Funston 34. 

The following are referred here doubtfully: 

Idaho: Sand Point, Aug. 24, 1901, Umbach 428; Lake Pend 
d'Oreille, near Hope, 1892, Sandbergs MacDougal Heller pjy. 
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x^RGENTiNA Egedii (Womiskj.) Rydb. 

Hudson Bay region: Cape Jones, 1899, A. P, Low ''63182, 

LABRx'iDOR: Rama, 1899, Sleeker 368. 

Greenland: Disco, 1902, M. P. Porsild p2i; ' Kiianersuit ■ 
1448; Fiskernaeset, HolboelL 

Iceland: Mura, 1888, C. Sprague Smith. 

COMi^RUxM 

i\s I have stated in a previous paper, Dr. Wolf erroneously 
referred Coma-rum palustre L. or Pofentilla pains tris Scop, to the 
section Potentillae trichocarpae, subsection Nematostylae, 
series Suffruticulosae. The ovaries and carpels are perfectly 
glabrous and the stem is in no way shrubby, the only perennial 
part being the horizontal creeping rootstock. Furthermore Dr. 
\¥olf has associated with it Potentilla Salesoviana Steph. This is a 
shrubby plant with hairy ovaries and carpels. The only character 
that would bring them together is the color of the petals, which 
are purple or rose colored. In eveiy’’ respect P. Salesoviana is 
more closely related to Dasiphora than to Comar um. It has the 
shrubby habit oi Dasiphora ^ the pinnate leaves, the scarious, 
sheathing stipules, the flattened anthers, subcordate at the base 
and dehiscent on the margins, practically the same arrangement 
of the stamens, and the woolly achenes of that genus. The only 
characters ill which it does not agree with Dasiphora are found in 
the styles and stigmas and the color of the petals. The style 
is filiform, not clubshaped, and the stigma acutish and obsolete, 
not expanded, and bluntly 4-lobed, and the color of the flowers 
is rose or whitish, not yellow. As the color has no value as a 
generic character, the characters of the style and stigma are the 
only characters that would keep it out of Dasiphora. It should be 
iiidiided" in this' genus or; else be" made 'a "distinct genus. The 
position of the style is lateral in both Dasiphora a.nd Comarurn. 
Potentilla Salesoviana, differs ■■ from Comanm, not only in the 
characters gWen above, viz., the shrubby habit and the hairy 
carpels, but also in the form of the anthers and arrangement of 
'■.the"; stamens,. ■■ ' ; ;;;; 

The form of Comar um palustre common in North Amerioia' 
differs considerably from the' typical form of northern Europe,. 
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It IS' 'usually much taller and the leaflets are linear-obiong, 5-8 cm. 
lo'ng and only 1-2 cm. wide, obtuse or rounded at the apex and 
with' lanceolate teeth. It was described as Comanim angusti- 
folium by Raflnesque., In the European form the leaflets are 
elliptic or ova4 mostly acute at both ends, with broad and ovate 
teeth. This is also the prevailing form in arctic and subarctic 
America, but the two forms grade in numerous ways into each 
other, and C. angustifoUum can be regarded scarcely more than a 
variety. So also C. tomentosmn Raf. {Potentilla palustris villosa 
Lehm.). All grades of pubescence occur from a dense and sub- 
velutinous one to practically none. 

DUCHESNEA 

Dr. Wolf included Duchesnea indica (Andrews) Focke in 
PMeniilla ^ a.nd associated it with P, repianSj P. canadensis, etc. 
With Dr. Wolf s broad view of genera this was very natural, but 
r Mn not see how he could keep out Sibhaldia and even Fragaria 
from his Potentilla, All three have lateral styles, and Sibhaldia 
is even habitually as close to the typical Potentillae as Duchesnea is. 

FRAGARIA 

It is exceedingly hard to draw specific lines in this genus. It 
is easy to distinguish F. vesca or F, americana from F. mrginiana 
or F. grandiflora, for in the former two the achenes are wholly 
^perficial, while in the latter two they are set In deep pits in the 
fieshy receptacle, but such species as F, californica and F.mexicana 
connect the two groups, the achenes being in very shallow pits. 

A twelve 5 ^ears’ study of the genus since the publication of my 
Monograph of the North AmeriGan Potentilleae, had not changed 
my views, and the recognized species remained practically the 
same in my new revision in the North American Flora, only that 
three new species w’ere described, two varieties given specific 
rank, and F. multicipita Fernald and the introduced F. grandiflora 
Elirh . added. The treatment in my monograph was not followed 
either by the authors of the Gray’s New Manual or by those of 
:'^'theNeW'M^aniial uf''''the.;C'efitraJI:''Rocky:Mountamst'::ap 
expected that it would. The former admits only two species and 
varieties : ah 'grpW'i:hg':Tn:’thev^0dii?a^te'rn 
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my monograph admitted five species and one variety^ and my 
treatment in the North American Flora admits seven species. 
Fragaria canadensis and F, Terrae-novae are both reduced to forms 
of F. virginiana. Concerning F. canadensis the following remarks 
are found: “A form with the pubescence generally more sparing, 
the hairs on the scape being subappressed, is sometimes dis- 
tinguished. {F. canadensis Michx., in part.)” The first one who 
in later years took up the name F. canadensis Michx. was Dr. 
N . L. Britton. He was followed by myself. I do not know of any- 
body else who in print has “distinguished” F. canadensis from F. 
virginiana, i. e., pointed out the differences between the two. 
The plant characterized by us is not a plant with appressed or 
subappressed pubescence on the scape but one with spreading 
pubescence. The distinguishing characters given by us are the 
oblong-conic fruit and thenarrovrer leaflets with shorter petiolules. 
It is a rare plant and could be a hybrid between F. virginiana md 
F. americana, but the weli-developed fruit, which is even longer and 
narrower than in F. americana, speaks against it. Besides, Pro- 
fessor Fernald has collected in the lower part of Quebec an entirely 
different plant, which looks much more like a hybrid between 
those two species. This plant is intermediate between the two 
but more like F. americana and is apparently sterile, a fact that 
speaks for a hybrid origin. In the Gray’s New Manual the fol- 
lowing remark is also found: “ Another scarcely separable form 
has the hairs on both scapes and petioles sparse and subappressed. 
(F. terrae-novae Rydb.)” These characters are true but they are 
not the only ones. F. Terrae-novae h^s the large flowers of the 
western F. platypeiala, the petBls being almost twice the length 
of the sepsis, while in F. virginiana they are usually about half 
ioager than the sepals. is about as distinct from 

F* mrginiana as: is , Fernald’s. own F. muUicipita. The difference 
hetmmn'F, Terrae-mvae'.nnd F. muUicipita is that in the former 
the leaflets are short-petioluled while in the latter they are 
sessile. The petals of F. multicipiia are unknown. F. Grayana 
and F. americana are regarded as varieties of F. virginiana and 
F. vesca respectively. So they were regarded by Dr. S. Watson. 

The treatment in the New Manual of the Central Rocky 
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is made a synonym, of F. americana. The two resemble each other 
much i,n habit, but in the former the sepals in fruit are ascending 
or merely spreading, while in the latter they are reflexed as in the 
European F. vesca. It would have been better to reduce F. 
antericana to a. synonym of F, vesca. Fragaria prolifica, F. ptmiila, 
.and, F. firma are given as synonyms under F. ovaJis. F. firma is a 
pure synonym, for when I described it I had no idea that the 
straiYberry collected by Fendier under the number 206 was the 
type of Poientilla ovalis Lehm. Neither F. prolifica nor F. 
pumila are glaucous, but bright green. Professor A. Nelson has 
placed F. ' ovalis, and consequently also these two species in his 
division ‘‘Leaves somewhat glaucous, pubescence of scape and 
petioles appressedd* He placed F. platypeiala in the division 
“Leaves not glaucous; pubescence of the scape spreading or 
refiexed,’* although that species usually is decidedly glaucous. 
F. glauca is made a variety of although its leaves are 

by no means “thick.” Watson's type has thinner leaves than 
the type of F. pauciftora Rydb., w^hich is regarded as distinct. If 
F. glauca had been made a variety of F. pauciftora or vice versa, 
I would not have made any criticism. 

The new species proposed in the North American Flora are 
F^garia insularis, F. SukMorfii, and F.yukonensis. F. insularis 
mm based on material from Jamaica, supposed to be F. men 
introduced, but the plant is much more glaucous and less hairy 
than the northern European plant, and the sepals in fruit are 
not reflexed but ascending or spreading. The plant may be an 
introduced one in Jamaica, but the same plant has been collected 
in the Azoresand Madeira. It may be the same as the Pi^vesca"- 
reported from Spain, but of this I am uncertain as I have seen no 
Spanish material, Lowe in his flora of Madeira’^ mentions a 
wild strawberry with the sepals enclosing the fruit. This may 
have been F. insularis. 

In our herbaria are found the following specimens of F. insularis: 

3324; Cinchona (“Wild strawberry”), 1906 , Wm. Harris g2i6; 
vicinity of Cinchona, i(^%^ Ahmtdrina Taylor 4230 (in part); 
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same locality, 1906, N. L, Britton ijp; same locality, 1900, 
III A1 Cliite 228. 

Azores: Fayai, 1894, C. S. Brown 77. 

Fragaria Suksdorfii was based on material which I had referred 
previously to F. cumijolia, but the broadly lanceolate sepals and 
the decidedly villous fruit distinguish it from that species. The 
following specimens belong here: 

Washington: Falcon Valley, June 2 and 28, 1883, Suksdorf 
486, 

Oregon : Wilkes Expedition 440, 

British Columbia: Meyers Creek, May 5, 1905, Spread- 
horotigh 6gg48, is referred here with some doubt, as there is 
fruit. 

Fragaria yiikonensis was described from material originally 
determined as F. chiloensis or F. glauca. The type and some other 
specimens were referred to F. chiloensis on account of the thick sab- 
coriaceous leaflets, but the latter lack the flne tomentum mixed 
with the longer hairs on the lower surface, characteristic of those of 
F. chiloensis. F. yukonensis could not be referred to F. glama 
on account of its thick leaves. In fact it is more closely related 
to the southern F. ovalis which it resembles very closely. It 
differs, however, in the distinctly petiolulate instead of subsessie 
leaflets and in the longer bractlets. Besides, F. yukonensis is not 
known outside of the Yukon Territory, and F. ovalis not north of 
Wyoming. The following specimens belong to the former : 

Yukon Territory: Lake Lebarge, June igFi^99i Tarleton 
Rapid City, Aug. 20, 1899, R, S F Williams p RsLuch Creek, 
June 8, 1899, Carmaw loop; Fifty Miles River, 1899, . 4 . L. Bolton. 

Fragaria Gray ana Yilmorin was restored to specific rank in the 
North American Flora. It was first described as F. virginiana 
Jllinoensis A. Gray, under which name it has been best known. 
It was recognized before Dr.; Gray described it, by Price, who 
recorded it ns.F.'ilUnoensis but gave no description. I have found 
no specimens in the herbaria from any place east of Indiana and 
Alabama, although the type was said to have come from western 
New Y^ork. All specimens so named from the eastern states 
belonged to either F. virginiana or F. grandijiora, which latter is 
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Fragaria grandiflora Ehrh., the ‘‘pine strawberry/’ is a native 
of South America. It Is often hard to distinguish it from F. 
Grayanay but the petals are larger, usualh^^ over i cm. long, the 
sepals ovate or ovate-lanceolate, the achenes set in shallower pits, 
and the leaflets thicker. It often resembles closely F. chilmmis 
but lacks the characteristic tomentum of the lower surface of the 
leaflets. In cultivation are found many crosses between this 
species and F, chiloensis and F. virgmiana. In the New York 
Botanical Garden herbarium there are the following specimens 
of F. grandiflora^ which were collected far away from dwellings 
and which were well established at the localities: 

New York: Roadside in woods between Twin Lakes and 
Mountain Lodge, Adirondack Mountains, July 4, 1906, Rydberg 
7842. 

British Columbia: Trail, May 19 and June 13, 1902, /. M. 
Macotm 6jyy6 3,nd 6377^7 r 

Kentucky: Vicinity of Mammoth Cave, May 1899, Dr. E. 
Falmer.. 

"At the same station where the writer collected F, grandiflora, he 
found also the white-fruited E. vesca, and the ordinary E. virgmiana, 
with a w^hite-friiited form of the latter. The white-fruited F. vesca 
is not uncommon in certain localities from northern New^ York 
and Connecticut to West Virginia and eastern Ohio. It is most 
common in the mountains of Pennsylvania. It is strange that 
this form should be common and apparently native in a region 
wdiere the typical E. vesca is very rare and is found apparently 
only as an escape from cultivation. It is questionable if it should 
not be regarded as a native geographicai species even if it originally 
mutated from E. vesca. It is not a form of the native E. americana. 

The 'vvhite-fruited form of Fvvirgimana collected in the Adiron- 
dacks by the wwiter and mentioned above, is very interesting. 
As the white-fruited E. and the ordinary red-fruited E. 

virginiana w^ere common along the road and growing together, 
these w^hite-fruited specimens of E. virginiana might be hybrids 
between the tw'o. They were typical E. virginiana, hoV'Cver, 

: dm ''.every ■ respect,, e'yeh.,' to:;'^tlie;;:|>itted;.^;;fruiti/e^ .'.the ^.'latter" 

.Avas 'Whi'te. 
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SIBBALDIA, SIBBALDIOPSIS, AND DASIPHORA 

No essential change has been made in the treatment of these 
genera since the publication of my monograph of 1898. 

DRYMOCALLIS 

This genus is exceedingly perplexing as to its numerous and 
somewhat intergrading forms. It is by no means easy to draw 
specific lines. As represented in the eastern United States it is 
easily disposed of, as it is there represented by only one species, 
D. agrimonioides {Potentilla arguta Pursh). In the Rocky Moun- 
tain region there are at least nine forms which I have regarded as 
species, and these increase to about two dozen in the Pacific 
States. In the North American Flora there were admitted in 
all 28 species. Of these the following were proposed as new : 
Drymocallis corymhosa, D. foliosa, D. pumila, D. viscosa/ D. 
arisonica, D. umpUfoIda, D, oregana, D. laxiflordy D. albida, and 
D. micropetala. Besides these, D, glnndulosa monticola and B. 
glanduiosa incisa were raised to specific rank and the name B. 
agrimonioides' (Pursh) Rydb. was substituted for B. arguta (Pursh) 
Rydb., as Getm agrimonioides both has page priority and was 
based on the typical form. 

.Drymocallis corymbosa was described from specimens included 
in.D. convallaria in my Flora of Montana. It differs from the 
original B. convallaria ..in :the.^ flat-topped instead of racemiform 
cyme, the rounded-obovate instead of rhombic-obovate leaflets, 
and the conspicuously long-hairy stem and petioles. 

It is common from Alberta to Colorado, Idaho, Washington, 
and British Columbia, 

Drymocallis foliosa was described from specimens which I had 
formerly determined doubtfully as B. glutinosa Rydb., i. e., B. 
valida (Greene) Piper. It is characterized by its large-leaved in- 
florescence and its rhombic-obovate coarsely and incisedly toothed 
leaflets. The following specimens belong to it: 

Montana: Bridger Mountains, 1896, Flodman 5pd. 

Wyoming: Buffalo Fork, 1897, Tweedy 214; Encampment, 1901, 
yTweeiy'..\^x'4S^ 

,:::;\,:.:/;:;'BTAij;:rAlta,;MountainSr'’i' 899 ,v^ 
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Drymocallis piimila was based on some specimens included in 
D , ' rhomboidea in my monograph of 1898, and some material 
received later. Although it resembles D, rhontboidea in habit, 
it differs, however, in one essential character, viz., in the styles, 
which are decidedly fusiform. In D. rhomboidea as well as in 
D.. glabmta the styles, are filiform. Dr. Wolf remarks under 
Fatentilla rhomboidea that he has found in ‘'typical and fine speci- 
mens'’ of this species collected by Suksdorf {no, 742) the sndes 
to be fusiform. This number of SuksdorTs, as seen below, belongs 
to I), pumila instead. The large flowers would place it near 
D'.fissa, but it is a much more delicate plant, the stem leaves are 
much reduced and the bractlets are elliptic or oval instead of 
lanceolate or linear. The following specimens belong here: 

Oregon: Stein’s Mountains, 1901, Cusick 2571; same locality, 
1901, Griffiths Morris y/d, and 1896, J, B, Leiberg' 2S08. "' 
Washington: Mount Paddo, 1885, Suksdorf 742: 

Nevada: Summit Lake, 1901, & 

Utah: Marysvale, 1894, M. E. 5J75^. 

Drymocallis mcom resembles much D, glandidosa m habit, 
has the large petals of D. valida and D. fissa and the bractlets of 
Dypumila, but differs from all in the conspicuous viscidity of the 
plant. It is known from the type locality only, 

Drymocallis arizonica Rydb. resembles closely D, Hanseni 
but differs in the short dense inflorescence and the longer bractlets. 
It might have been included in that species but it grows in an 
entirely different region. The following specimens belong to it : 

Arizona: Mormon Lake, 1898, B 

Mountains, 1883, ^^^563/ 137 and 5P4. 

Utah: Near St. George, 1877, Palmer 146. 

Drymocallis amplifolia connects the D. glandtdosa group with 
that of D. Wrangelliana. It has the habit of the former and the 
small pale petals of the latter. It is characterized by its large 
rhombic terminal leaflets, which resemble somewhat those of 
D, foliosa. The latter has very large deep yellow petals. D. 
amplifolia is known from the type station only, from which several 
y'^^eci jnens:;bave' bebh'i'Seeuv V ■ A- ■ 

Drymocallis oregana was based partly on material included in 
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later. The type was collected by Thomas Nuttall and labeled 
by him PotmtiUa oregana. This name is cited in Torrey .and 
Gray’s Flora as a synonym under P. glandulosa. It is, howeyer, 
more closely related to D, Wrangelliana, having the same oval 
sepals, rounded and mucronulate at the apex, and the small petals 
of the species; but the pedicels are longer, those of the earlier 
flowers 1-2 cm. long, the infloresence less leafy, and the petals 
pure yellow instead of ochroleucous. The stem is also usually 
more conspicuously long-hairy. It is of more northern distri- 
bution, ranging from the Mackenzie and British Columbia to 
Idaho and Oregon, while D. Wrangelliana is confined to California. 
The following specimens belong here: 

OreCxON: Columbia River, NuUall; near Wimer, 1893, Earn- 
mond 114 A; base of Mt. Hood, 1894, F. E. L/eyd; eastern Oregon, 
1898, Cusick 21 5 g; Juniper Springs, 1896, Leiberg 2286. 

Idaho: About Lewiston, May 27, 1896, 7!. A, df E.'Gerirude 
Heller 3130; valley of Big Potlatch River, June 6, 1892, Sandberg., 
MacDougal Heller 316; Moscow Mountains, May 30, 1900, 
Abrams 663. 

Washington: Olympic Mountains, August Piper 
Wenatchee, May 25, 1899, Whited logs. 

British Columbia: Between Kettle and Columbia riveri, 
July 19, 1902, J. M, Macoun 34327, 63786, and djy(?7; Skagit 
Valley, June 23, 1905, J. M. Macoun 6gg38; Chilliwack 
' J. M., Macoun 34440. ' ■ . . 

North West Territory: EmnMm. 

When preparing the manuscript of my monograph in 1896, 
I studied several specimens labeled PotentiUa reflexa Greene. 
Thinking these specimens authentic I drew my desGription of 
Hrymocallis reflexa (Greene) :-Rydb. mainly' from, these specimens* 
'Among. thiS' material 'wasvCcw/fe & Funston 'IJ55, from which the 
illustration wms made. Having the opportunity to see Dr. 
Greene’s type while preparing the new revision for the North 
American Flora, I saw my mistake, and the plant described as 
i>. reflexa in my monograph appears under the name D. laxiflora 
in the later work. In D. laxiflora, as well as in most species of the 
D. Wra7%geUiana group, the leaflets are rounded-obovate and the 
plant conspicuously viscid ; ^hile in Greene’s specimens of D. reflexa 
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the leaflets, especially the terminal ones, are rhombic-obovate and 
the.' plant scarcely at all viscid. D. laxiflora is more closely 
related to D. viscida Parish, but differs in the broader ovate or 
oval bractlets, the more elongated and slender branches of the 
inflorescence, and the simple-toothed leaflets. 

The following specimens belong to Drymocallis reflsxa: 

Cait'FORNIA: Little Green Valley, San Bernardino Mountains, 
1904, R. Hall 7; Nevada Falls, Yosemite Valley, 1902, Hall 
Babcock 3430. 

For several years there have been in the herbaria of the New 
York Botanical Garden, of Columbia University, and of the 
United States National Museum, several specimens resembling 
in many respects Drymocallis Wr angelliana diXid D. oregan-a, but 
with minute whitish petals. They could not be included in any 
of the previously described species. They resemble most closely 
D. viscida Parish, but the petals are white or whitish, not yellow, 
the plant is less viscid and the bractlets narrower. Besides, 
D. wcida was knowm only from southern California, and the 
specimens referred to come from Washington and British Colum- 
bia. In the North American Flora these specimens W' ere de- 
scribed under the name P. To it belongs the following 

material: 

Washington: Damp or shady places at Bingen, i8g$, Suksdarf 
Clallam County, June 1900, Earner 2526, 

Oregon: Forest Grove, June 3, 1893, F. E, Lloyd, 

British Columbia: Chilliwack Valley, July 10, 1901, J. If. 
Maco'im 34412 and 34441. Skagit Valley, June 1905, J. ilf. 
Macoun 6Qg3g; Mt. Finlayson, Vancouver Island, June 3, 1887, 
John Macoun, 

While collecting in Utah in 1905, the writer discovered another 
species closely related to the preceding, but differing in the 
orbicular instead of obovate petals and in the shorter and^ broader 
sepals. It was described in the North American Flora under the 
name Drymocallis micropetala. The following specimens belong 

V'tOTt: ' t'V; 'b.v 

t ' Utah : ;;City vGreefc:Canont; June:;- 9. Hnd;:T. j 905, 

ysame;;locality:.'|uhe:;9,':TB83vPfeh^®f^/'® 
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When preparing the manuscript for my monograph in i'896, 

I had not seen any specimens that agreed with Dr. Greene's 
description of Potentilla lactea. As most of the characterization 
of this species, according to Dr. Greene's own statements, were 
drawn from a “flower painting,” the .species was to my mind 
very doubtful. I have since seen several species from central 
and southern California which agree very well with Dr. Greene's 
description. These specimens resemble much in habit my own 
Drymocallis gracilis ^ but the petals are much smaller, scardely 
exceeding the sepals, the plant is smaller and less viscid, and the 
stem leaves usually reduced. To Drymocallis lactea belong: 

California: Meadows above Bear Valley, July 23, 1906, 
H. ilf. Hall 7562; San Bernardino Mountains, Aug. i, 1906, Hall 
7613; vicinity of Hog Ranch, Yosemite National Park, July 1902, 
Hall & Babcock 3391; Griffins, July 1902, Elmer 3978; San Jacinto 
Mountains, July 1901, HaW 2353; Sawtooth Peak, 1904, ifa// 

, Babcock 3686. 

Dr. Wolf's treatment of the species belonging to this genus is 
altogether unsatisfactory. Of course he includes them in the 
genus Potentilla, Drymocallis psetidortipestris is made a variety 
of the European Potentilla rupestris, D, convallaria is made a 
variety of P. arguta; D, lactea is only mentioned under PoteniMia' 
rupestris ■ americana; D\ rhomboidea and D, cuneifolia are admitted 
as species; the rest are all hunched under Potentilla glandulosa, 
D. incisa und D. Hanseni are regarded as mere forms oi P, glandii- 
losa..gemiina. D, Jissa appears under the nume P, glandulosa fissa 
Th. Wolf, and D, ashlandica is made a mere form of the same. 
P. valida becomes P, glandulosa glutinosa and P. glabrata is 
regarded as a form thereof. D, Wrangelliana und D, refiexa are 
also regBxded us vunePies ol Potentilla glandulosa. This treatment 
is at variance with the way the plants have been treated in this 
eduntry, not only by Dr. Greene and myself, who have done the 
most work on the genera of Potentilleae, but by more conservative 
botanists. Professor Aven Nelson* regards P. convallaria, P. 
pseiidorupestris, P. fissa^ and P. glutinosa ( = P. valida) as good 
species. These were the only Rocky Mountain species known 
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besides D. agrimonioides (= D. argiita) and D. glandidosa until 
my revision in, the North American Flora. Howeil"^ admits 
Potentilla glutinosa, P, ciliata (= D. ashlandicd) , P. fissa, P. 
glandulosa, P. Wrangelliana^ P. reflexa, and P. rhomboidea. 
Piper t admits Drymocallis rhomboidea, D. pseiidorupestris, D. con- 
vallaria, D. valida, D. glandidosa, D. glahrata, and D. Wrangelliana. 
Blankinshipj, who belongs to the conservative school, admits 
Potentilla fissa and P. rhomboidea besides those found in my Flora 
of Montana, viz., Drymocallis argiita, D. convallaria, D. pseudo- 
rupesiris, D. glutinosa, and D, glandidosa. Heiler§ admits all the 
species included in my monograph of 1896. Hall || admits Poten- 
tilla lactea and includes Drymocallis viscida Parish under the name 
Potentilla glandulosa nevadensis. Jepson,^! who is very “con- 
sen^ative,” on the contrary admits but one species, viz., Potentilla 
glandulosa. The plant described by him, however, is not P. 
glandulosa Lindley, but P. Wrangelliana. 

CHAMAERHODOS 

The American species of this genus has been regarded as 
identical with the Siberian Chamaerhodos erecta {h.) Bunge. 
Nuttali, one of America’s most acute botanists, was the first to 
see the difference between the American and the Asiatic plant, 
and named the former Chamaerhodos erecta parviflora. Pickering 
regarded it as a distinct species, but his Nuttalln was 

not properly published before the appearance of my revision in 
the North American Flora. In Torrey and Gray’s Flora it 
appears as a synonym. The American plant has usually smaller 
flowers, the branches of the flat-topped inflorescence are strongly 
ascending, the pedicels erect or nearly so, and even in fruit scarcely 
exceeding the flower in length, while in C. they are ascending 
and much longer. , ■ 

''Botanical 'Garden.' ' 

' , .'.*,'Fiora'-of:Hortlawest:Ameri'Ca,,'' ■ 

t Flora of Washington. " 

t Montana Agiricultiirai College Studies, i, part i. 

;■ t /Catalogue ''Of: North, Ani'erican 'I^iantstedifeiotir'iz. ; 
li Botanical Survey of San Jacinto Mountains, 
f EIora::ot'Westeru/';Middie/ChiifotuiU.'^C 




New species of Uredineae — Vlir’'" 

Joseph Charles Arthur 

In continuing the monographic work on the rusts for the North 
American Flora it is found that apparently the following species 
have not been described. In order to place these species on record 
and to add such incidental information as may be at hand a brief 
account of the several forms is here presented. 

Puccinia fidelis sp. nov. 

O. Pycnia hypophyllous, grouped among the aecia, prominent, 
large, 112-144^ broad by 65/i high, with compact ostiolar fila- 
ments, reaching as much higher. 

L Aecia hypophyllous and caulicolous, scattered over the 
plant from a diffused mycelium, causing some hypertrophy and 
etiolation, chiefly on the woody tissues and hence often in rows 
along the veins, bullate, large, O-8--1.3 mm. across, dehiscent by 
irregular slits, overarching epidermis reddish and prominent; 
peridium wanting; aeciospores globoid, usually 23-26/x; wall 
nearly or quite colorless, appearing thick, 2“3/i, coarsely verrucose« 

11 . Uredinia hypophyllous, scattered, round, small, dark 
cinnamon-brown ; urediniospores globoid, usually 23-25/^ in 
diameter; wall cinnamon-brown, rather thin, finely echinulate, 
pores usually inconspicuous, 2 near the hilum. 

HI, Telia hypophyllous, scattered, round, small, very pale 
brownish, cinereous by germination; teliospores Pblanceolate or 
fusiform, 17-19 by 50-67JU, narrowed or obtuse at both ends, upper 
cell usually shorter and somewhat inverted topshaped ; wall nearly 
or quite colorless, smooth, uniformly thin, Iju; pedicel short, 
fragile. 

On Hyptis stellulata Benth., hills near Guadalajara^ Mexico,. 
July 21, 1893, C. G. Pringle. The 'host of this rust was deter- 
mined at the Gray Herbarium a short time ago. Through the 
kindness of Mr. A. B. Seymour the very ample original collection 
■was placed at my disposal for study, and all stages of this charac- 

''SpeciesN^: ' ■ I'goi 

:V2'2 7-2,3 1 . 9Ck2'*; ;iA8. 
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teristic species were easily worked out. All the shoots from the 
perennial roots of the host are invaded and altered by the game- 
tophytic hyphae, showing that the mycelium probably hibernates 
in the crown of the plant. The sporophytic phase was not so well 
represented by the collection, and probably has a limited mycelium. 

Puccinia exornata sp. nov. 

0. Pycnia amphlgenous, in small groups, large but sunken 
in the tissues and not especially conspicuous, i20-i60ju in diameter, 
honey*yellow. 

1 . Aecia hypophyllous, in small groups surrounding the 
pycnia, on discolored and unthickened spots, roundish, o. 3-0.5 mm. 
in diameter, ruptured epidermis overarching, conspicuous; perid- 
ium wanting; aeciospores globoid, 24-27 by 26-32/x; wall colorless, 
3-5/2 thick, coarsely verrucose with closely set oval beads arranged 
in longitudinal or slightly spiral series. 

II . Uredinia hypophyllous, scattered or somewhat grouped, 
round, 0. 1-0.2 mm. across, soon naked, low, pulverulent, pale 
cinnamon-brown, ruptured epidermis inconspicuous; uredinib- 
spores globoid or obovate-ellipsoid, 20-24 by 24-30/4; wall tMh, 
1-1.5/4, very pale yellow, finely and sparsely echinulate, pores 
indisdnct, apparently 3 and nearly equatorial. 

III. Telia hypophyllous, similar to the uredinia but slightly 
larger and darker in color; teliospores oblong, 19-24 by 37-4811, 
round at both ends, somewhat constricted at septum; wall golden 
yellow, smooth ,1/4 thick, slightly thicker above, 2-4/4 ; pedicel 
colorless, slender, once to twice the length of spore. 

On Baccharis thesioides Gu2Litm^\z City, Dept, of 

Guatemala, Guatemala, alt. 1465 m., Feb. 2, 1905, W. A. Keller- 
man 5jd^. The uredinia and telia of this species are very similar 
to those of Puccinia oaxacana Diet. & Holw., but the aecia are 
wholly unlike, especially in the absence of a peridium and in the 
coarsely sculptured and thick-walled aeciospores. The host, 
KeUerman 4375, was determined by Mr. J. Donnell Smith. 

Puccinia egregia sp. nov. 

O. Pycnia hypophyllous, numerous, especially along the 
veins, preceding the aecia, inconspicuous. 

L Aecia hypophyllous and caulicolous, abundant, scattered 
over the whole plant from a diffused mycelium, causing etiolation, 
at first more numerous along the stems and veins, mostly oval, 
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large, 0.5-1 mm. across, the prominent peridium soon bursting 
through the swollen reddish base; peridium cylindrical or flat- 
tened laterally, large, o. 3-0.5 mm. in diameter by 0.5-0. 8 mm» 
high, fragile and somewhat evanescent; aeciospores broadly 
ellipsoid or globoid, 16-21 by i9-26ju; wall colorless, thin, i.5iu, 
strongly verrucose with closely set beads. 

II. Uredinia not seen; urediniospores mixed with the telio- 
spores, globoid, about 23-27JL1 in diameter; wall cinnamon-brown, 
rather thin, i.5m» finely echinulate, pores indistinct, apparently 
2 and equatorial. 

III. Telia hypophyilous, scattered, round, usually small, 
0.1-0.2 mm. across, early naked, loosely pulvinate, becoming 
pulverulent’ chestnut-brown; teliospores ellipsoid or obovate- 
ellipsoid, 21-27 by 35~45m, rounded or somewhat narrowed at 
base, obtuse or rounded at apex; wall cinnamon-brown, minutely 
granular, 1.5/x thick, much thicker at apex by a broad pale umbo, 
6-io/x, often appearing vertically striate; pedicel colorless, delicate, 
short. 

On Baccharis oaxacana Creenm., Mt. Oaxaca, Mexico, alt. 
2850 m., June 23, 1894, C. G, Pringle. Through the kindness of 
Mr. A. B. Seymour, I was enabled to examine the large original 
collection of this species. The host was determined at the Gray 
Herbarium in February 1911. The aecial mycelium causes a 
marked change in the host, turning it pale and giving a drawn 
appearance. The sporophytic stages appear sparingly on the 
least, changed leaves. 

Puccinia sphenica sp. nov. 

0 and I, Pycnia and aecia unknown. ^ 

‘ II. Uredinia chiefly hypophyilous, scattered, round, very 
small, light cinnamon-brown, pulverulent, ruptured epidermis 
noticeable; urediniospores broadly obovoid, 19-23 by 24-30^^; wall 
tawny or nearly colorless, i.S/x thick, minutely and rather closely 
echinulate, pores indistinct, 3 or 4, equatorial. 

III. Telia hypophyilous, scattered, small, pulvinate, chestnut- 
brown, ruptured epidermis inconspicuous; teliospores ellipsoid, 
27-32 by 35-45^, rounded at both ends; wall smooth, chestnut- 
brown, concolorous, 2.5-4^^ thick, thicker above, 4-9^; pedicel 
often inserted obliquely, nearly or quite colorless, terete, frag- 
ile, about once length of spore. , , 

On Baccharis mrdescms DCv, Cuernavaca, State of Morelos, 
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American species of Puccmia on Baccharis having teiiospores 
smooth, this species is readily separated by the unusually thick 
walls of the teiiospores. 

Puccinia pistorica sp. nov. 

O and 1. Pycnia and aecia unknown. 

II. Uredinia hypophyllous, abundant, scattered, roundish^ 
large, for some time partially covered by the overarching epider- 
mis, light cinnamon-brown; urediniospores globoid or obovate- 
gioboid, 24-32 by 30”39 m; wall pale yellowish, about 2 ju thick, 
sparsely and strongly echinulate, pores very indistinct, probably 
few and scattered. 

III. Telia amphigenous, in compact irregular groups, of 

varying size from 0.1 to i mm. across, chocolate-brown or blackish, 
usually shining; teiiospores linear-oblong or oblong-lanceolate, 
small, 12-16 39~-50/i, obtuse or rounded above, narrowed 

below; wall smooth, chestnut-brown above, much lighter toward 
the base, 1-1.5^ thick at sides, 6-12/1 thick above; pedicel tinted, 
slender, one-half length of spore or less. 

On\ Baccharis glomernliflora Pers., Mt. Dora, Florida, Mareh 
25, , 1891, L. if. Underwood. . This species is distinct from all other 
species of Puccinia on Baccharis that the writer has examined, 
in the compact and glossy teliosori. The spores show no evidence 
of germination in the specimen examined. The material in hand, 
for which I am indebted to Prof. E. W. D. Hoi way, is scanty, 
howwer, and a more extended account must await the collection 
of better material, which should also supply the pycnial and aedal 
characters. The locality where the collection was made, as I 
learn from Mr. P. L. Ricker, is near Lake Dora, on the Tampico 
and Key West railway, and about halfway between the stations 
of Tavares and Sorrento, The fungus is not inconspicuous, and 
is likely to be found throughout southern Florida when searched 
for.; 

Puccmia pagana sp. nov. 

, ' lil. , Telia,' amphigenous^ 'scattered, ■'oval, o.i'-o,4"inm,', broad; 
by G. 2-0.7 mm. long, tardily naked, cinnamon-brown, somewhat 
/pulverulent, ruptured epidermis- falling away from above the sorus; 
teiiospores oval or oblong, 18-23 by 27-35/x, rounded or obtuse 
both above and below, not constricted at septum; wall cinnamon- 
brown, 1.5-2/i thick, often slightly thickened above, 3-411, some- 
times simulating a pale papilla,' finely and inconspicuously verru- 
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cose, more evidently so above; pedicel colorless, slender, fragile, 
half length of spore or less. 

On Allium reiiculattim Don, Dead Lake, Pikes Peak, Colo., 
3500 meters alt., August 20, 1904, F. E. 6f E. S. Clements (Clem- 
ents, Crypt. Format. Color. 141). The collection was issued 
under the name P. mutabilisj but differs from that species in the 
more oval teliospores %vithout constriction, and with distinctly 
verrucose surface. No iirediniospores are present, not even in the 
teliosori. Whether urediniospores and aeciospores occur in the 
life cycle, or not, can not be told or even inferred from the material 
in hand. Even the material of the host is scanty, showing neither 
flowers nor bulbs, and some doubt must attach to its correct 
determination. As it has been impossible to match this material 
with any other knowm rust, it is recorded here to attract the 
attention of collectors. 

Uromyces aemulus sp. nov. 

0. Pycnia very few, punctiform. 

1. Aecia amphigenous, rather closely but irregularly arranged 
in oval groups 0.5-1 mm. long, on pale un thickened spots, cylin- 
drical, margin erose or somewhat lacerate; aeciospores globoid or 
irregularly ellipsoid, 20-24 by 23'-26/x, often angular; wall pale 
yellow, I.5-2/Z thick, finely verrucose. * 

II. Uredinia amphigenous, widely scattered, oblong or oval, 
0.5-2 mm. long, dehiscent by longitudinal slits, yellow or light 
cinnamon-brown; urediniospores globoid or broadly ellipsoid, 
22-29 by 25“33/z; wall golden yellow, i.5-2ju thick, inconspicuosly 
eehinulate, pores indistinct, 5-8, scattered. 

III. Telia amphigenous, scattered, prominent, usually oblong, 
0.8-3 mm. long, at first covered by the gray epidermis, eventually 
naked, somewhat pulverulent, dark chocolate-brown or blackish; 
stroma absent ; teliospores globoid or obovat e-globoid, 1 8-24 by 
24-^Ofi; wall chestnut-brown, concolorous, 2-2. 5/x thick, slightly 
oP not thickened above, 2.5-4^, smooth; pedicel slender, about 
once length of spore. 

On Allium hremstyhtm S* Wats., Yanceys, Yellowstone National 
'Park,' .'■Wyoming, July 

The host was determined by Dr. P. A. Rydberg, January 1907, 
from the specimen in the cryptogamic herbarium of the New York 
Botanical Garden. Son of all spore forms are fairly well repre- 



374 


Arthur: New species of Uredineae 


to one another on the leaves of the host' that is usual in 
aiitoecious species. The following specimens also belong here: 
on A. brevistyliini S, Wats., Big Horn Mts., Wyo., August 
1898, T. A. Williams D. Griffiths, III; Ten Sleep Lakes, Big 
Horn Co., Wyo., July 30, 1901, Leslie N. Goodding 422, 11 & III; 
Hot Sulphur Springs, Colo., 2340 m. alt., July 24, 1907, E. Bethel, 
II & HI; on A, validum> S. Wats., Pine Forest Mts., Nev., July 
1901, Griffiths '^ Morris, II & III (Griff., West Am. Fungi jpj); and 
intermixed with Fuccinia Blasdalei D, &. H. on A. acuminatum 
Hook., Farmington Canyon, Davis Co., Utah, June 3, 1904, 1700 
m. alt., A. 0 , Garrett, III (Garrett, Fungi Utahenses 83). 

This species is most easily confused with Uromyces aureus D. 
& H., but that species, which is known only from a single collection 
made in California on Allium validuni in 1892, has larger spores, 
entire absence of urediniospores, and a different disposition of 
aecia and telia on the leaf, the aecia closely surrounding the groups 
of telia, and both seemingly arising from the same mycelium. 

The type collection was first distributed under the name Uromy- 
ces bicolor E. & E., and other Wyoming specimens under the 
name [ 7 . aierrimus D. & H., which is a synonym of the preceding, 
but that species, generally at lower levels, has strictly subepidermal 
telia with well developed stromata, and urediniospores with a 
larger number of especially distinct pores. In its iirediniospore 
it is similar to the European £/. ambiguus {DC i) Fckl., but that 
species has permanently covered telia, and obovate teliospores. 

Tihe Allium species oi Fuccinia are much given to the pro* 
duction of mesospores, in some sori even to the exclusion of the 
two-celled spores, but these can be distinguished from the present 
species by morphological charaeters. The collection distributed 
' in , Garett's , Fungi Utahenses,'--<S’j,- .consists, of ■ a mixture of 
yuemulus. and Pi Blasdalei D. & H. The telia are quite readily 
separated under a hand lens. Those of the Uromyces are grayish 
and inclined to be naked, while those of the Fuccinia are quite 
black and closely covered. The mesospores of the latter have a 
semihyaline, thickened apex and are not globose. 

There has been much confusion in determining the American 
A ilium '' rusts. ■ , Most ^ ' collections ;are: ■n0tr''::prot?idodt 
flowers or bulbs, which are usually needed to name the hosts, but 



Arthur: New species of Uredineae 


375 


fortunately the morphological characters derived from the spores, 
and the geographical range, afford better diagnostic data than the 
host species. On the plains between the Mississippi River and 
the foothills of the Rocky Mountains a number of collections of 
aeda on Allitmi have been made, 'which may be placed under the 
name Aecidium alliicola Wint., that may or may not belong to 
Puccinia Wmteriana Magn., having uredinia and telia on the 
grass Phalaris, From all that is known of their occurrence and 
structure, the connection seems probable, the Allium and Phalaris 
stages having been collected near each other, although no cultures 
have been made. Considerable study has recently been given to 
this group of rusts, and as a result the following key is introduced 
here to assist collectors. 

Key to Americati aii<3. Kwropeaii Alliiiixi rusts 
Teliospores smooth. 

Teliospores two-celled (Puccinia) > often with mesospores. 

Teliospores strongly thickened above, 7-io/i. 

Aecia absent. 

Urediniospores with 6-8 scattered pores (not in 
America). F, AlUi. 

■ '..Aecm present. . , 

Urediniospores with 6-8 scattered pores, P. Bias dal ei. 

Urediniospores with 3 or 4 equatorial pores (rarely 

on Allium). ' P. Asparagi. 

Teliospores not or slightly thickened above, 3-5JU. 

Autoecious, aecia amphigenoiis. 

Telia! stromata present, sometimes strongly ^ 

■ developed. 

Urediniospores with S-12 scattered distinct 

■ pores. P., granulispom 
,, Urediniospores -with ■■■ 7-^9 scattered indistinct 

pores (rare in America). P. Porri. 

Telial stromata absent. 

Urediniospores with 6-8 scattered distinct 

pprCS.' ■ 

Heteroecious, aecia (on Allium) chiefly hypophyllous. 

Urediniospores (on Pkalaris) with 4-6 scattered 
'indistinct 'pore^^ Wmi'eridma.]: 

Teliospores one-celled (Uromyces). 

Telia tardily naked. 

■ '.v'!';Ureiin| 6 sj^e 3 ' ''.iiritb ■ 

AAA 

■ : v ; V ■T^ilbsppreS'npt'l^ ■ ■■ ;V ' 
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Urediniospores with 7-12 scattered dis- 
tinct pores. 

Urediniospores with 5-7 scattered indis- 
tinct pores (not in America) . 

Teliospores rough. 

Teliosporcs two-celled {Pucchiia). 

Teliospores coarsely verrucose (rarely on Allium) 

Teliospores inconspicuously verrucose. 

Teliospores one-celled (Uromyces). 

T eliospores finely striate (rarely on .4 Ilium) . 

Teliospores coarsely striate (not in America). 

Uromyces probus sp. nov. 

0 . Pycnia not seen. 

L Aecia amphigenous, on the veins in series 1-3 mm. long, 
short, cupulate, o.3~o,4 mm. in diameter; peridimn erect or 
spreading, margin erose; aeciospores broadly ellipsoid, 18-21 by 
23-26iu; wall colorless, about 1.5/r thick, finely verrucose. 

IL Uredinia amphigenous, solitary or in crowded groups 
2-8 mm. across, oblong or linear, 0.5-5 mm. long, rathei; soon 
naked, light cinnamon-brown; urediniospores broadly ellipsoid, 
19-23 by 26-3 1 ju; wall golden yellow, 2-3/t thick, sparsely echinu- 
late with fine short points, pores 5 or 6, scattered. 

Ill, Telia amphigenous, scattered, numerous, oblong or 
linear, 0.5-4 long, rather tardily naked, chGcolate-brown, 
ruptured epidermis conspicuous; teliospores broadly ellipsoid or 
obovate-ellipsoid, 16-21 by 23“29/x; wall dark cinnamon-brown, 
about I. 5 m thick, slightly thicker above, 2-3^, smooth; pedicel 
slightty tinted, usually shorter than spore. 

On Olsynitm grandiflomm (Dough) Raf. {Sisyrmchium 
grandiflorum Dougl.), Columbia River, Wash., July 1893, PF, JV. 
Suksdorf (Ellis & Ev. N. Amer. Fungi jijy). The type collection 
was distributed under the name Uromyces Sisyrinckii Mont., a 
name established upon the uredinia oi Puccinia Sisyrinckii .Mont, ^ 
according to Messrs. Hariot and Sydow (cf. Sydow, Monog. Ured. 
i: 601). The only other species of Uromyces on Sisyrinchium 
known in either North or South America is the heteroecious species 
occurring in the eastern United States, U, Houstoniahis, which 
differs conspicuously from the western form not only in having 
its aecia on an unrelated host, but in the characters of the sori and 
of the urediniospores and teliosporesy Beside the type collection 
another was made by Mr. Suksdorf on May 24, 1894, but otherwise 
with same data. A specimen of the same rust was collected on 


U. bicolor. 

U. ambigiius. 

P. Calochorti. 

P. pagana. 

U. primaverilis. 
U. reiiculatus. 
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SisyrincJimm sp., Lake Waha, Nez Perces Co., Idaho, June 27, 
1896, A. A. Heller 3331, 

Uromyces major sp. nov. 

O' and 1. Pycnia and aecia unknown. 

IL Uredinia amphigenous, scattered, oval or oblong, o.3‘-i 
Him. long, cinnamon-brown; urediniospores broadly ellipsoid, 
19-23 by 21-26/i; wall light golden yellow, 2-2. 5ju thick, strongly 
and evenly echinulate, pores 4, equatorial. 

III. Telia amphigenous, similar to uredinia, blackish brown; 
teliospores broadly ellipsoid, 19-23 by 23-27/x, usually rounded 
at both ends; wall chestnut-brown, not concolorous, 2-2. 5/^ thick, 
thicker above, 5-9^; pedicel slightly tinted, 5-7^ in diameter, 
once to twice length of spore. 

On Mulilenbergia sp., near City of Mexico, Mex., Oct. 2, 1896, 
£. PF. D, Holway. The collection on which this species is founded 
is meager and the host is not fully determined, but the rust seems 
so distinct from any other species of Uromyces on grasses, that I 
venture to record it as a form hitherto undescribed. It differs 
from the only other North American species of Uromyces on 
Muhlenbergia^U. minimus Davis, in the much larger spores, in the 
not concolorous and thicker-walled teliospores, and in the very 
different range. 

Uromyces mysticus sp. nov. 

O and 1 . Pycnia and aecia unknown. 

IL Uredinia chiefly epiphyllous, scattered, oblong or linear, 
0.5-1 .2 mm. long, rather early naked, golden brown, ruptured 
epidermis conspicuous; urediniospores broadly ellipsoid, 24-28 
l>y 27“32/i; wall golden yellow, 2-2.5/x thick, finely and incon- 
spicuously echinulate, pores 8-12, scattered. 

III. Telia chiefly hypophyllous, similar to the uredinia, but 
remaining covered by the epidermis ; teiiospores angularly obovate, 
18-26 by 26-33 ju, rounded or angular above, usually somewhat 
narrowed below; wall chestnut-brown, moderately and uniformly 
thick,, 2-2.5iDt, finely and '. inconspicuously: verfucose; pedicel light 
yellow, one-half to once length of spore. 

On Hordeum jubatum L., Denver, Colo., Oct. 29, 1910, E, 
(Barth.,:, ^:,N.:v:Amer;,' :;;Ui^d.:::',p:j).:;::;.;^'This;''^^^^ 

; a :,somewhat TOm'moa: 

■':und,:mord':;wideiy':,^'disttibute^t^fprnttBy::tlie:>fin^ 
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pronoimced differences. A collection on H. juhatim made at 
Provo, Utah, without date, S, M. Tracy is the only other 
material belonging to this species that I have seen. Although the 
rust is on a very common and widely distributed host, it seems to 
be rare or restricted in its distribution. Possibly it has been 
overlooked b}^ collectors, owing to its being rather inconspicuous* 
Without examination under the microscope it might readily be 
mistaken for the common subepidermal Puccinia on the same host, 
which goes under the name P. ruhigo-vera. 

Uromyces agnatus sp. nov. 

11. Uredinia chiefly hypophyllous, scattered, often confluent, 
irregularly roundish, o.2-~o.5 mm. across, early naked, soon 
apianate, somewdiat waxy, light cinnamon-brown, ruptured 
epidermis conspicuous; urediniospores broadly ellipsoid, 18-23 by 
2i-29jLi; wall light golden brown, rather thick, 2-2, 5 ju, sparsely and 
inconspicuously echinulate, pores usually distinct, 2, opposite 
and equatorial. 

in. Telia chiefly hypophyllous, scattered, roundish, o.i'-0.4 
mm. across, at first bullate, soon naked, pulverulent, dark choco- 
late-brown; teliospores oval, somewhat narrowed above and below, 
23-29 by u29~35^; wall chestnut-brown, 3“4/x, slightly thicker 
above, 5“-7 m, coarsely and inconspicuously verrucose ; pedicel color- 
less, slender, fragile, about length of spore. 

On Jairopha stimulosa Michx., Dunedin, Fla., Nov. 26, 1901, 
S. df. Tracy 7275 (type); Sanibel Island, 'Fla.,' May 17, 1901, S.\M. 
Tracy 7234;' Summerville, S.-G., Aug.' 13, 1902, C. i.. Shear 
Lake Worth, Fla., July, 1894, P. H. Rolfs 17; Jensen, Fla,, no date, 
P. H, RoIfs/53S This speeies - has-, ■been- confused with the wfiolly 
distinct Mexican speeies, on Jairopha, Uromyces oaxacanus D. &■. H* 

- In Sydow’s Monog. Ured.- 2:. .183, -.the- description under- Uroaxa- 
'■'canus is chiefly that -mf '-/the 'northern species.,: In Me,x,ico .there is 
.Still' a second -distinct; species on Jatropha, - U. Jatrophae D\'&, ,-H. 

■,' .Purdue .-UmvERSiTY, . . 

t ^L afayette, Tndiana.' ■ 



Development of the embryo sac and endosperm in some 
seedless persimmons 

William L. Woodburn 
(with plate 1 6) 

Some time ago observations were made on the development of 
seedless persimmons (Diospyros virginiana L.) in the neighborhood 
of Indiana University. Two or three questions then suggested 
have been at least partly answered as the result of further investi- 
gation. In addition certain facts have been obtained in regard to 
the development of the embryo sac and endosperm, which may be 
of sufficient interest to merit publication. iVf ter a brief report 
on the subject in the Proceedings of the Indiana Academy of 
Science, 1908, other work prevented further studies along that line 
until /this winter. , 

All the persimmon trees found in the vicinity of Indiana 
University are strictly dioecious. The pistillate flowers have 
aborted stamens and the staminate flowers have rudimentary 
carpels. In none of the former is there a suggestion of the develop- 
ment of pollen. Pollination must then be effected through the 
agency of insects, particularly bees, which frequent the blossoms 
in great numbers. Some pistillate trees are as far as three or 
four miles from any known staminate ones, consequently as large 
a number as 70 per cent or 80 per cent of the flowers frequently 
fail to be pollinated. These develop fruits usually of a smaller 
size but otherwise not of inferior quality. The relative number 
of seedless berries on an individual tree vanes from year to year. 
Neither is there any special localization of the two kinds except 
that fewer seeds are found on the lower branches. The fruits 
developed in the near vicinity of staminate trees are usually quite 
full of seeds, seldom any being entirely without. 

As suggested above, a larger fruit is usually developed from 
those flowers in which pollination has occurred, but there are 
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iiated» The fruits of the latter, however, continue to develop 
and the integuments of the ovule often enlarge considerably into 
flat thin seedlike bodies. The structures in the ovules are very 
hard to procure in proper sections for staining, due to the very 
hard nature of the integuments. Therefore great care was exer- 
cised in arriving at conclusions in regard to the presence or absence 
and the nature of certain structures in the embryo sac. 

The sections for microscopical studies were all made from 
ovaries that would evidently have formed seedless fruits, as no 
indications of pollen tubes were evident, and preparations were 
examined which included the earlier stages in the development 
of the embry^o sac as well as later ones showing the parts nearly or 
quite degenerate. The considerations then in the following paper 
must be taken to refer to seedless persimmons,” as none of the 
material on hand contained evidence of embryonal development, 
and later observations showed that the trees from which the mater- 
ial was taken bore a very high percentage of seedless fruits. 

The development of the embryo sac 

Only a small nucellus is formed, plate i6, fig. 13 represent- 
ing its greatest development but showing no indications of a spore 
mother-cell or spores. The earliest stage observed in the develop- 
ment of the embryo sac is shown in fig. i. Only two nuclei are 
present and these are near the chalazal end. Whether this con- 
dition represents a normal stage or an incomplete development I am 
unable to say, for many preparations of incompletely developed 
embryo sacs were found. The growth of the embryo sac ' takes 
place well toward the micropyiar end of the nucellus, all of this 
portion eventually breaking dowm, leaving a small but quite 
persistent remnant at the opposite extremity. Fig. 2 .shows a 
condition frequently met with. The egg apparatus seems quite 
normally developed and the polar nuclei are closely associated. 
The two latter have not been observed in an actual state of fusion 
although some preparations show the contiguous sides to be 
somewhat flattened (fig. 4). Other sections of the same ovule 
(fig, 2) show one or two antipodal cells, but frequently these are 
not of definite form or constant in number. Fig. 3 shows three 
antipodal cells all present in the same section. Only two cells 



AND ENDOSPERM IN SOME SEEDLESS PERSIMMONS 


381 


of the' egg apparatus are shown but the third cell is present in the 
succeeding section of the series. Traces of the polar nuclei are 
present, one of which lies in the neighboring section but the other 
one is apparently disorganizing. No later stage in the fusion of 
the polar nuclei was observed than that shown' in fig. 4, where 
they are merely ver>^ closely associated. Fig. 5, 6 , and 7 repre- 
sent a condition which seems difficult of explanation and \’et is 
consistent with facts brought out in fig. 8-I1. By following 
through the successive sections of this ovule (fig. 5-7) three nuclei 
were found in the region usually occupied by the egg apparatus. 
Fig. 5 shows one nucleus lying in a large cell not unlike an egg 
cell. Fig, 6, which is the succeeding section, contains a nucleus in 
a denser cytoplasmic mass nearer the periphery of the embryo sac, 
and the next section shows the third nucleus in a still denser mass 
at nearly the opposite side of the sac. This latter mass appears 
to be of a mucilaginous nature, only a portion of it differentiating 
like the ordinary cytoplasm of the egg apparatus. Fig. 6 and 7 
do not appear to represent either egg cell or synergids but resemble 
more nearly disorganizing nucellar tissue. (Compare fig. i and 
4.) However, FIG. 5-7 may merely represent a breaking down egg 
apparatus consequent to the failure of fertilization. Disorganiz- 
ing nuclei of the nucellar tissue lie in the peripheral cytoplasm of 
the embryo sac. 

I am convinced that a complete embryo sac is not always 
organized, and that even in the absence of fertilization, whether 
completely organized or not, development in the sac does not 
always cease at this point. Fig. 8 and 9, drawn from the micropy- 
lar end of the embryo sac, seem to be a slightly more advanced 
stage. They represent neighboring sections of the same ovule 
but tw’o distinct groups of cells. The cells of fig. 8 more nearly 
resemble those of the egg apparatus than do those of fig. 9, A 
similar condition is shown in another ovule (fig. 10). Neither 
evidence of fertilization nor development of the egg w^ere discovered 
at this or later stages, but nuclei appear around the periphery 
and somew'hat more numerous in the micropylar region of the 
embryo ,sac. ' '■ The: entireffiistoryidf ■ th^muclei'; ■ 

bu t thei wappeairanee''WOuld' siiggcisfe.- driginated'; 
from :The;,(pd!ar'''::nuclei.':;;;7T1:ial::;|l^ 
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endosperm formation is quite clear. (Compare fig. io, ii, and 
12.) Development proceeds more rapidly in the micropylar 
portion, which may be for a time separated from the opposite or 
chalazal region (fig. ii). The cellular endosperm continues its 
inward development until the entire cavity is filled. In the region 
formerly occupied by the egg there are usually remnants of broken 
down tissue (fig. 12). Although the sections were all examined 
carefully, there were no indications of a pollen tube having pene- 
trated, nor of an embryo at least as far as the ovule. 

The development of the endosperm in the seedless persimmon 
agrees with that noted within recent years for a few other plants 
but not conforming to the generally accepted theory of endosperm 
development in angiosperms. 

Juei (’98) found that the polar nuclei m Antennaria comt close 
together but do not fuse. On the contrary they separate and 
form endosperm at the same time that the egg parthenogenetically 
develops an embryo. 

Coulter (’98), in Rammculus muUifidtis, found free nuclear 
formation of endosperm before fertilization. He suggests that 
the presence of the pollen tube in the pistil may cause this pre- 
mature formation. Practically the same conditions with no 
evidence of fertilization were observed by Smith (*98) in Eich- 
kornia crassipes. 

Overton (’02) discovered along with parthenogenesis in 
Thalictnm purpurascens the mdospexm nucleus always dividing 
before the egg. Johnson ('02) found similar conditions in Piper 
mediimdLnAHeckeriaum^ '■ 

Coker (’07) observed endosperm development in Pmtederia 
i.cofdata rniA'-Heteranthera limosa taking place in two distinct 
regions, a smaller antipodal and a larger micropylar. I find that 
somewhat the same condition may obtain in the seedless persina- 
moHt except that the chalazal portion in the latter is relatively 
much larger than those figured by Coker for Pontederia and iJefer- 
anihera. The figures of Smith ('08) show a striking similarity to 
my, FIG. 10' and 'll. 

Conclusions 

That any of these features are constant for the seedless per- 
simmon is not at all certain, on the contrary there seems to be 
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a great variation- A fully developed embryo sac is not always 
formed before the parts begin to disorganize. There is a ten- 
dency toward incomplete organization especially of the antipodal 
cells. The egg apparatus is, of all the parts observed, most fre- 
quently in a state of complete organization but it too may break 
up prematurely. The polar nuclei are often observed in close 
contact but never in a state of fusion. The integuments fre- 
quently push in at this stage and obliterate the cavity of the 
embryo sac without further development of the latter. However, 
considerable endosperm tissue may be produced while at the same 
time the cells of the egg apparatus disorganize. This development 
of endosperm is more rapid in the region of the micropyle and 
may be separated at first from the tissue in the opposite portion* 
At first free nuclei are observed scattered in the peripheral layer 
of cytoplasm, then cell formation begins and gradually extends 
toward the center until the cavity of the embryo sac is completely 
filled with a cellular endosperm tissue. 

It may be of interest also to note that a very defini e nutritive 
jacket layer of cells is organized from the inner integument (fio* 
3 and ii), and that, although only a small nucellus is formed 
(fig. 13), a relatively large portion of it is quite persistent. 

It remains an open question as to the stimulus causing the 
occasional development of endosperm without fertilization. There 
is the possibility of the presence of pollen tubes in the upper part 
of the pistil, or at least outside of the ovule, but developing too 
late to effect fertilization- Whatever may be the stimulus, a 
well organized endosperm may develop without the initiation of 
an'embryo. ■' 

.hope ' to procure 'material '/this from' trees developing 
' fertile' seeds ■ in order " to trace' the 'embr^mlog^u' Experimental 
plantings show that a large per cent of the well developed seeds 
;';;germina'te' readily. 



384 Woodburn: Development of the, embryo sac 

Bibliography 

Coker^ W» C. The deveiopment of the seed in, the F ontederiaceae. 
Bot. Gaz. 44: 293-301. 1907. 

■ Coulter, J. M. Contribution to the life-history of Ranuncnlus, Bot. 
Gaz. 25: 73-86. 1898. 

Johnson, D. S. On the development of certain Piperaceae. Bot. 
Gaz, 34: 321-340. 1902. 

Juel, H. O. Parthenogenesis bei Antennciria alpma. Bot. Centralbl. 

74: 369-372. 1898. 

Overton, J. B. Parthenogenesis in ThaUctrum purpurascens. Bot. 

Gaz. 33: 363-375* 1902. 

Smith, R. W. A contribution to the life-history of the Pontederiaceae. 
Bot, Gaz. 25: 324-337. 1898. 

Smith, R. W. Endosperm of Pontederiaceae. Bot. Gaz. 45: 338-339. 
1908. 


K38:i»laiiation of jplate 

Fig. I. A two-nucleated embryo sac, upper part of nucellus disorganizing. 
X 450 -' ■■ 

Fig. 2. Egg apparatus and polar nuclei. One or two antipodal cells were 
present in the next section. X 450. 

Fig. 3. Embryo sac showing antipodals. Upper part of nucellus has disap- 
peared. X 450* 

Fig. 4. Egg apparatus. Polar nuclei flattened on contiguous sides. X 525. 

Fig. 5 , and 7 are successive sections of the same ovule. X 150- 

Fig. 6 and 7 represent only the micropylar region. 

Figs. 8 and 9 are successive sections through corresponding regions of an older 
embryo sac, showing two distinct groups of cells. X 150, 

Fig. 10. Section of embryo sac showing peripheral endosperm nuclei and a 
group of disorganizing cells, evidently the egg apparatus. X 55. 

Fig. II. Showing the deveiopment of the endosperm in two regions. X 55» 

Fig. 12. Endosperm completely filling the embryo sac. X 55* 

Fig. 13. Outline sketch showing extent of nucellus surrounded by inner integ-.. 
umentt.before formation of megaspore. 



Teratologica! fruits of Pteiea 


J. Arthur Harris 

(WITH PLATE 17) 

For the most part the literature of plant teratology’ is composed 
of purely casual observations, chiefly records of bizarre structures 
which have caught the attention of the observer who contented 
himself with describing and theorizing. But the work of Magnus, 
Masters, Penzig, de Vries, Vochting, and some others has shown 
that teratology can be taken up as a problem for serious and 
continued work, and with profitable results. 

Some years ago I became much interested in certain problems 
involving the frequency and degree of development of plant 
anomalies commonly classed as teratological. Among the things 
it is desirable to determine concerning teratological structures 
through the examination of large series of material are: 

Frequency of occurrence. 

Range of variability in development. 

Continuity or discontinuity in development 
One of the series of material upon which observations were 
begun in the winter of 1907 I have not found time nor opportunity 
to continue and the data are put on record here for the benefit 
of anyone occupied with problems of this kind. 

Several observers have described trimerous fruits in Pieha. 
'irifoliata^ as^ Roeper,* Schimper,t 'and Masters.^' As material for' 
further 'work I used the numerous. 'fruits of eleven shrubs growing 
in the North American Tract of the Missouri Botanical Garden. 
Two objects were in view. First, to gain some rough approxima- 
'.'tipn 'to' 'the frequency with ^ which ■ anomalous ' f rui'ts ^occur. ( '(.Second ,' 
ascertain whether the'limit^ of 'Variability ''Of' the:,fruit,''.is''reached; 
"with the typical two-winged and three-winged forms, and especially 
;■ .to ■ , find ' by' ■ extensive^: series:;' "of cduhtings' ■ whether (;there. ,'"is;;:;'''peirfect': 

■ Roeper,.' 'I-"' 
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discoiitiiiiiity between di- and trimerous fruits, or whether these 
two types are connected by transition stages. If transitional con- 
ditions are found their relative frequency of occurrence was to be 
gotten. 

Nine classes of fruits were recognized among twenty-nine 
thousand examined. The distribution of the fruits among these 
classes is shown in the table. 


Tafle of Frequency 


Class of Fruit 




Number of Shrub 





Totals 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 


I. One wing only developed . 

— 




— 

— 

I 

I 

— 



I 

3 

2. Normal 2-winged condi- 













tion 

4,400 

1,077 

1,797 

0 

00 

0 

2,238 

923 

3,969 

772 

3.257 

3,865 2,323 

28,701 

3. Third wing present but 













less than half developed . 

4 

10 

— 

4 

3 

— 

4 

I 

— 

lO 


36 

4. Third wing incomplete but 













over half developed 

— 

— 

r 

3 


— 

I 

1 I 

— 

2 

— 

' 8 

5 . T ypical 3-wi nged condition 

i ^7 

22 

2 

40 

II 

— 

14 

3: 

15! 

69 

'4 

'X97' 

6. Four wings, but ' 2 Imper- 













fectly developed 

— 

I 

— 

— 

■ — ^ 

— : 

— 

— 

— 



I 

7. Four wings, but i' im-' 













perfectly developed .... . 

— : 

— 

— 

— 

. — 

— 

' 


— 

— 

, — 

— - 

8 . Typical 4-winged condition' 

— ; 

2 

— 

— 

r 

— 

— 


— 

I 

— 

,4 

9. Paired fruits' on the same' 


1 

1 

1 





' 





pedicel. ............... 

1 __ ! 

(I)*i - 

— 

(i)i 

— 



__ 

(I) 


(3), 


This pair belonged to class 3 and is counted in with the 10 there. 


It appears that in the individuals examined the anomalous 
fruits were rare; those with but a single wing occurred in only 
one one-hundredth of one per cent of the cases examined; the 
typical three-winged fruits formed far less than one per cent of 
the series. No stress is to be laid on these figures, for the per- 
centage of anomalous organs may vary greatly from shrub to shrub ; 
the relative proportion of the different grades of anoriialy is of 
'greater interest. ./■; 

It is quite clear that Gonditions 3 and 4 are much more rare 
than either 2 or 5, but even with nearly 29,000 observations the 
numbers are too small to determine whether transitional stages 
between trimerous and tetramerous fFuits are rare as compared 
with the perfectly developed condition. 

Generally two-winged fruits have two* cells while three-winged 
fruits have three cells. A considerable series of fruits, many of 
them not included in the table, were sectioned to verify this point. 
Incidentally the number of seeds developing was noted. 
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Fruits with two wings and two locules may have o, i, or 2 seeds. 
For frequencies I found: 

Seeds o i 2 Total 

Frequencies.. 47 412 77 536 

Likewise for the three-winged fruits: 

Seeds o 123 Total 

Frequencies 33 ■ 159 So 15 2S7 

Of the 287 three-winged fruits, thirteen were possibly bilocular; 
the remainder were clearly trilociilar. Perhaps in these apparently 
bilocular fruits the partition wall had simply broken down, but 
two wings may have developed on the backs of some of the 
carpels. 

For the mean number of seeds per locule we have: 

T\vO“winged, A ==1.056. 

Three-winged, A =1.268. 

But I lay no stress on the comparison, both because of the small- 
ness of the number of pods dealt with, and because the two-winged 
fruits sectioned were not gathered in proportion to the three- 
winged fruits from each individual tree, but 'were merely a random 
sample saved for another purpose. A detailed study of material 
so collected that the possibility of difference in fecundity of 
individual trees could not cast doubt on the results, might be 
profitable... 

, Cold Spring Harbor, N.- Y. 

®;3cplaiia.tioii .of plate 17 

Diagrams of normal and abnormal fruits- of. Ptelea. Fig. i;. class'!.' Fig.. 2, 3; 
class 2,. in io/o and ' in, cros.a section. ■■ .Fig. 4,; 'class 4. .F'ig. . 5-7'; class (olo and, 
,m 'c.ross.section.,:. Fig.'.S, .-laj'class 8-. ■: -Fig.'.'P,-!!; class 9. 




Description of two new fossil figs from Wyoming and Montana * 

F. H. Kxowlton 

The fossil fruits herein described have been in hand for many 
years awaiting the completion of a large general work that should 
deal fully with the floras of certain of the Upper Cretaceous and 
Lower Tertiary formations of the Rocky Mountain region. As a 
wealth of new material has yearly continued to pour in from these 
horizons, the completion of the work has been of necessity delayed, 
and it may still be some time before it can be finished. In the 
meantime it seems desirable that some of the more striking or 
interesting of the new forms should be published in order that 
they may be made available for the use of other workers in the field. 
The present paper, which will be followed by others, deals with 
two remarkable fruits of Ficus from Wyoming and Montana. 

Ficus Ceratops sp. nov. 

Palmocarpofi n. sp. Knowlton, in Stanton and Knowlton, Bull. 

Geol. Soc. Am. 8: 136. 1897. 

Fruits pearshaped or obovoid in shape, narrowed proximately 
into a thick neck (usually broken), and globosely expanded 
distally ; walls thick and apparently woody in texture, usually 
provided with numerous, more or less prominent ribs which con- 
verge in the narrowed neck; apex rounded and obtuse or slightly 
depressed to a small pit or apparent opening into the interior ; 
seeds absent, the interior being filled with coarse sandstone of the 
matrix..'dSee,FiGURE.]',;.,.,^--'-. 

These remarkable and admirably preserved speGimens, of whicli 
there are nearly one hundred before me, were collected by the late 
J. B. Hatcher' on' June'24, iSSi, in Converse: County, ( Wyo'rnmg,, ' 
in beds of the Lance formation, which contained abundant remains 
of the now well known homed dinosaurs. They were thought by 
the collector to be the bulbs of some monocotyledonous plant, and 
this supposed resemblance is by no means far fetched. They were 
all /found; ■withi:n::;ai-yei^, sriali^-area, and,. '^aecordihgt 
/each.; . :pne when"(discov9red:':.was ;;.r^'ring:, 

* Published with the permissloa of the Director of the D. S, Geological Survey. 
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end downward, a position that heightened their resemblance to 
small bulbs, at least to the casual observer. Without careful, 
study they were supposed to be palm fruits, and in the paper above 
mentioned they are recorded as a new species of Palmocarpofi, 
But on careful study it appeared that they failed to meet the 
requirements for a reference to the palms, and in casting about for 
possible relationship it was suggested to me by Mr. F. V. Coville, 



. . ■ 3 , . ■ ■ ■ 

PuMS Cemtops sp- nov. i',. 3, and. 4, side' views of fruits; 2,: end :view of ,1.' . 

botanist ■ of the United , States . Department of ' Agriculture, that" 
they were probab!}^ fruits of a species of Mais, and such they 
undoubtedly are. In the,'- seed collection .of the 'United .States 
National; Herbarium; I find {no. 11,71$) a.single,' woody fruit of u 
Fic'Ms— unfortunately without specific name — from Egypt that is 
hardly to be distinguished from them. This is of approximately 
the same size and is of precisely the same shape and appearance as 
the fossils, having a thick woody “shell” provided with numerous 
somewhat finer ribs or striae, the main point of difference being 
in the apex, where the entrance to the interior cavity is much 
larger and practically closed by a -woody diaphragm or protuber- 
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ance from the interior. In the fossils the presence of this pore 
is demonstrable, but it must have been much smaller and not 
provided with anything like a diagram. Curiously enough the 
fossils show little if any evidence of pressure or distortion, which 
is probably to be accounted for by the fact that the beds in which 
they occur are nearly horizontal and exhibit no evidence of having- 
been much disturbed since their deposition. They have what was 
probably a thick, woody shell,” which in all cases appears to have 
been broken across the neck or basal portion just above the point 
of attachment, thus permitting access to the interior cavity. This 
cavity is now^ filled with the coarse sandstone of the general matrix, 
mixed with certain extraneous matter, as bits of vegetation, frag- 
ments of shells, etc. In no case was the cavity found to contain 
seeds, which seems rather remarkable considering the fine state of 
preservation of the fruit as a whole. It seems probable that 
when the neck was broken the larger, globose end, being heavier,^ 
floated downward and the fruits were filled and covered up in 
this upright position in which they are found. 

It should be mentioned that the approximate size of these fruits 
is as follows: length 2 to 3.5 em., diameter of neck usually a 
little less than i cm., and the diameter of the globular portion 
about 2 cm. While these sizes are much larger than the average 
living Ficus fruit there are a number of well-known species having 
them even larger, such, for instance, as the Indian F. ptmctata 
Thunb., F. Miq., and others. 

Fmits of Ficus in a fossil state are of unusual occurrence and 
none, so far as Tknow^ has been described that can be removed 
from the matrix practically perfect. Thus Heer in 1874 described 
Ficus protogaed^ from the Atane beds of Greenland, and in the 
Dakota group Lesquereux has found two fruits which he figuresf 
wdthout specific name. More recently Hollick has described and 
figured! another species as F. neurocarpa from the Dakota group 

species (F. Bruesi) from the Miocene of Florissant, Colorado. 
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No Ficus fruits have been before described from the Laramie or 
any of the related formations. 

It is of course impossible to connect these fruits with leaves 
of Ficus in the same beds, though it is possible they may have 
belonged to a certain large-leaved species present. 

Occurrence: Lance formation ('‘Ceratops beds”), Lance 
Creek, Converse County, Wyoming. Collected by J. B. Hatcher, 
June. i88i. Types in United States National Museum. Also 
found in the Lance formation (^‘Hell Creek beds”) on Hell 
Creek, Montana, by Barnum Browm of the American Museum 
of Natural History, in which institution these specimens now are. 

Ficus Russelli sp. nov. 

Fruits similar to the preceding but in general much larger, 
with coarser, more prominent ribs. 

It is perhaps doubtful if this should be considered as specifically 
distinct from the last. In manner of preservation and general 
appearance they are identical, but the largest example from Con- 
verse County scarcely reaches the size of the smallest specimen, 
under consideration. Thus one of the smallest examples is about 
3 cm. long and has a diameter of fully 2.5 cm., while the largest 
somewhat exceed a length of 4 cm. and a diameter of 3 cm. The 
pit or depression at the apex showing the point of entrance into 
the interior is perhaps more prominent and seemingly larger, but 
it must be confessed the differences are not great. 

The material upon which this species is based, numbering 
between thirty and fifty very perfectly preserved specimens, was 
collected by Prof. L C. Russell near Forsyth, Montana. The 
matrix is a shattered, calcareous sandstone and the fruits are 
imbedded at irregular distances and in aU positions, and yet none 
is distorted in the least. Associated with the fruits are numerous 
fragmentary shells belonging to five or six species; and a few 
fragments of leaves were found in the same beds but unfortunately 
they are not determinable. 

Occurrence: Lance formation (J‘Ceratops beds”), Forsyth, 
Montana. Collected by I. CuRussell. Types in the United 
States National Museum. 

U. S. National Museum, 
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Contributions to the Mesozoic flora of the Atlantic 
coastal plain — VII 

Edward W. Berry 
(with plates 18 and 19) 

The present contribution is a continuation of the author's 
previous studies upon the Upper Cretaceous floras of the Atlantic 
coastal plain and embraces additions to these floras from various 
localities and horizons extending from Raritan Bay in New Jersey 
to the Savannah River. 

THE FLORA OF THE MATAWAN FORMATION 

A considerable flora from the region around Key port, New 
Jersey, was described by the writer nearly ten years ago. At that 
time these beds were included by geologists in the Matawan 
formation, but they have since been discriminated ns a separate 
unit as far to the southwestward as the Potomac River under the 
name of the M ago thy formation. This latter formation embraces 
all'ofvtho.se, leafbearing beds in New Jersey, .which 'had previously 
been considered a part of the lower Matawan formation, lea vdng 
the restricted Matawan, which consists of strictly marine de- 
posits, without any known flora. For this reason considerable 
interest is attached to the discovery in marine deposits of this 
age of the following identifiable species. 

Ficus matawaueusis sp. nov. 

Description: Leaf oblongdanceolate in outline, about 14 cm. 
to 15 cm. in length by 3.5 cm. in maximum width. Petiole short 



400 Berry: Mesozoic flora of Atlantic coastal plain 

and very stout. Midrib very stout, prominent on the lower side 
of the” leaf. Margins rather straight. Apex missing. Base 
pointed, slightly decurrent. Secondaries numerous, thin, regu- 
larly spaced, branching from the midrib at angles oi about 50 
degrees, running in an almost straight course to the vicinity of 
the margin, where their ends are united by flat arches. Tertiary 
venation as in the modern Ficus elastica Thunb. Texture very 
coriaceous. (Plate 19, fig. 3.) 

The present species is very closely related to Ficus reticulata 
(Lesq.) Knowlton/^ a species described originally from the Dakota 
sandstone of Kansas and reported by the writer from the Magothy 
formation of New Jersey. There are, however, slight differences 
in outline and in the details of the venation, which make it desirable 
to institute a new species. It shows also considerable similarity 
wdth a new species of Ficus to be described shortly by the writer 
from the Upper Cretaceous of Buena \%ta, Georgia. The ma- 
terial, which is scanty, was collected from the Lorillard pits in the 
Woodbury clays by Dr. H. P. Little, a former student at the 
Johns Hopkins University. It was contained in a carbonate of 
iron nodule, such as are common in the dark micaceous shallow 
water clays at this point. 

In addition to the foregoing species of fragmentary leaves 
have been observecUn similar nodules in the Matawan formation 
at Penny Hill, Delaware, and the following species has recently 
been collected from this horizon in Maryland. 

Dammara cliffwoodensis Plollick 
Dammara cliffimodensis Hollick, Trans,,N'.' Y., Acad.,Sci. 16: I2ff, 

' pi ii. f. s-s. 1897. 

, These characteristic 'deciduous cone' scales were, described .from" 
the Magothy iorniation of. New' Jersey,, where they, are abundant.' 
They 'are very ai,milar,. to, the somewhat .earlier; .Dammnm 'borealis 
fleer and, furnish; evidence/of 'the. substantial unity i,n floral' char- 
acters between the Magothy and Matawan formations. The 
present occurrence is based on materials associated witli waterworn 
fragments of lignite and marine invertebrates, mile cast of 
Miilersville, Anne Arundel County, Maryland. 

*This name is preoccupied by Ficus reticulata Saporta, 1863, an OUgocene 
species of southeastern France, as well as by the living F. reticulata Thunb. 1786. 
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THE FLORA OF THE iVlAGOTHY FORMATION 
Numerous contributions to the flora of the Magothy formation 
in New Jersey, Delaware, and Maryland have been made by the 
writer during the past few years. The last of these, published 
early in 1910, brought the total number of Magothy species re- 
ported from Maryland up to seventy-one. The following notes 
enumerate some recent additions to. this flora, bringing the total 
number of recorded forms up to eighty-eight. 

Algites amerieana sp. nov. 

Description: Thallus, as preserved in the form of dichoto- 
moiisly divided branches, ranging in width from 2 mm. to 5 mm., 
thin and undulating as preserved, but rather coriaceous in life, 
with slightly wavy margins. These branches are not preserved 
for lengths of more than a few centimeters, during which intervals 
they are observed to divide but once or not at all. They have 
the appearance in some specimens of radiating from a common 
center, but as their proximal parts are invariably missing this 
supposition cannot be verified. 

The Maryland remains are rare and are in the form of impres- 
sions along which recent rootlets have often permeated the argil- 
laceoLis matrix, sometimes giving the specimens the appearance 
of having midribs. The North Carolina remains, which are 
abundant in the Black Creek beds at certain localities along the 
Black River, often show considerable carbonaceous residuum, in- 
dicating that in life the thallus was of considerable consistency. 
OccuRRENGE: Severn River, Anne Arundel County, Md. 
CoiXECTiONS TT,. S. -National Museum. 

OnOGLEA INQUIRENm (Hollick) 

Osmimda cbergiana Heer, FI. Foss. Arct. 3^: 98 (in part) . 2d. /. 

gd. 1874., 

CaulinUes inquirendus Hollick, Bull. N. Y. Bot. Card. 3 : 406. pL 
70. 3. 1904. 

Onoclea inquircnda Hollick, Mon. U. S. Geol. Surv. 50; 32. pL i. 
/. j -7, 1907. 

Description: P'ragments of fertile fronds, not showing any 
lamina, which appears to be reduced to short pinnate branches 
bearing one or more spheroidal bodies interpreted as sori. These 
are uniformly 1.5 , mm. or slightly less in diameter. (Pirate 18, 
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This species was originally described by Hollick (loc. cit.) and 
referred to the genus Caidinites, but was siibsequently removed 
to the ferns because of its resemblance to the modern genus 
Onoclea^ a resemblance that is close and not at all fancifuL Earlier 
figured forms of the same character were associated by Heer with 
his species Osmtmda obergiana because they were iound in the 
same beds with the fronds of this species although they were not 
found in organic union with the fronds. These fruits are much 
more like those of the modern forms of Onoclea than they are 
like those of Osmtmda, and they are identical with those which are 
the type of the present species to which the writer has referred 
them. 

The Long Island and Marthas Vineyard forms have these soil 
in a single row on each side of an axis, and some of the South 
Carolina specimens seem to have a similar arrangement, while 
others have them definitely in threes, one terminal and two lateral. 
This latter arrangement also prevails exclusively in the Greenland 
specimen and in similar material from the Magothy formation of 
Maryland. This variation is of minor importance and is men- 
tioned simply because it is believed that the grouping in throbs is 
the norma! arrangement, which has been obscured during fossiliza- 
tion in the instances where it is not clear. 

As here understood this species ranges from the Atane beds of 
Greenland southward in the Magothy formation of Marthas Vine- 
yard, Long Island, and Maryland, to the Middendorf beds in 
South CarGiina, 

Occurrence: Severn River, Anne Arundel County, Md. 

^ GLEICHENIA■ 'SAUN■DERSI^ Berry ^ ^ , ; ' 

: Glsichenia .Saimdersii 'BoxTYi ’Amer.--Nat. ,37: 679.,/, i-j.' ' 1903. V 

This small-pinnuled and coriaceous form was described orig- 
.'inaliy ;from; ^the. Magothy formation 'of New Jersey, ' where : it ds:' 
present both on Raritan Bay and along the Delaware River, it 
has been recently discovered in the Magothy formation of Mary- 
land, where at times the pinnules are rounded as shown in fig. 2. 
This species resembles Gleichenia gracilis Heer, differing in the 
more numerous veins and their habit of forking. (Plate 18, 

Occurrence: Severn Riyer^ Anne Arundel County, Md. 
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Asplenium cecilensis sp. nov. 

Description : Complete frond unknown. Pinnules linear-lan- 
ceolate, falcate, siibopposite, united to the stout rachis by their entire 
bases, with entire margins and acute tips. The sterile pinnules 
are somewhat smaller than the fertile, being about 12 mm. or 13 
mm. in length by 3 mm. in maximum width, which is at their base. 
They show a stout midrib which gives off about twenty-five 
branches on each side alternately above and below and is lost 
in the apical region by this repeated branching. These branches 
subtend a considerable angle and are recurved; they fork once 
near their base and run directly to the margin. The fertile pin- 
nules are somewhat larger than the sterile, being of about the 
same length and slightly wider; they show stout midribs and the 
poorly preserved remains of numerous linear-lanceolate sori ex- 
tending nearly from the midrib to the margin and obscuring the 
lateral veins, there being apparently a sorus to each forked lateral. 
(Plate 18, FIG. 4, 5.) 

This species greatly resembles various forms from the Upper 
Cretaceous of Greenland, which Professor Heer referred to the 
genus P/cm, the resemblance to Pteris Albertsii Heer being par- 
ticularly marked. The latter is usually referred to the genus 
CladopMebiSf and this genus contains a number of forms that are 
comparable with Asplenium cecilensis. The fertile pinnules of the 
latter, imperfect as is their preservation, are clearly unlike those 
known in Cladophlebis and are clearly of a type allying this form 
with the Asplenieae. 

Occurrence : Grove Point, Cecil County, Md. 

PoDOZAMiTEs Ki^owLTONi Berry 
Podozamites KnowUoni Berry, Bull. Torrey Club 36: 247. 1909. 

This well-known older Mesozoic species is common in the Upper 
Cretaceous of the eoastal plain from New Jersey to South Carolina 
and also occurs in the Dakota sandstone of the West. It is 
present in recent collections from the M ago thy formation in the 
vicinity of Round Bay on the Severn River in Anne Arundel 
County, Md. 

Protophyllocladus lobatus sp. nov. 

Thinnfeldia sp. nov., Berry, Johns Hopkins Univ. Circ. IT 7: 81. 

Description : Leaves (phyllodads) of large size, lanceolate or 
oval in general outline, either entire with crenate margins, rounded 
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apeXj and narrowly cuneate base or €0.11113011114 through the de- 
velopment of opposite lateral lobes. Axial vascular strand very 
stout below, becoming very thin and finally disappearing apically. 
When lobate, siibordi.nate opposite vascular strands form the 
axis of the lobes, and these are usually but not always lost before 
reaching the tips of the lobes by giving off innumerable secondary 
branches. Margins are in all cases rather reiiioteU'^ iindiilate- 
crenate and the tips are all rounded. Secondaries numerous and 
thin, diverging from the main axis of the phylloclad on the axis 
of the lobes at very acute angles, curving outward, either simple, 
more often dichotomously forked, and occasionally several times 
forked. Lobes when present separated by cuneate narrowly 
rounded sinuses which terminate some distance from the main 
axis. The largest specimen, which is still incomplete at lioth the 
apex and the base, measures 8 cm. in length and 5 cm. from tip 
to tip of the lower lobes, the upper entire portion measuring about 
1.5 cm. in width. 

These remains are superficially like fern fronds, especially in 
specimens that are compound, and were it not for the presence 
in the Cretaceous of other PhyllocladusA.\k.e remains with a 
demonstrated gymnospermous structure (e. g., Androvettia) their 
reference to this genus would seem hazardous. The entire speci - 
mens are strikingly like some of the forms of ProtophyUodadus 
siibintegrifolius Berry of the Raritan and Magothy forma- 

tions, or like ProtophyUodadus polymorphus (Lesq.) Berry from 
higher western American horizons, and even the compound speci- 
mens have an unlobed apical portion of comparable length which 
is also similar in appearance to the two species just mentioned. 
The compound forms are superficially lihe ThinnfeldiarhomhiM^ 

: Etrings.,*^ tlie 'type ,of the genus Thinnfeldia^ whose, systematic 
; position has been the occasion of. so.'' much con tTOversy'' and; W'hicli,' 
'.has been" variously '.regarded 'as.a-fern..,'.a' cycad, or. a, conifer," iFlie 
'■'present species shows importan.t''differences,. however,' aside '.from 
its ..much, younger age, ''and itis confidently believed to be 'unrelated,' 
' to ,,the„ various older M.esozoiC'' species of',.'.r/r.'Wy^e/dfa't'hat'.hav 
'' des'Cribed., "" 

It may also be compared with various forms from the Upper 
Cretaceous of Dalmatia which were discussed at great length by 
Kerner,t who refers them to the genus Pachypteris, This he 

^Etthigs. AbhL GeoL Reichsanstalt 3: 2. pi, i, /,. 4--^, 1852 

t Kernel-, Jahrb. Geol. Reichsanstalt. 43 1 39. 1896. 
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regards as cycaclaceous in nature, but it is believed to be closest 
to Protophyllodadus suhintegrifoliiis, a species that is abundant in 
the i\tane beds of Greenland, the Dakota group of Kansas and 
Nebraska, the Raritan of New Jersey, and the Magotliy from 
Marthas Vineyard to New Jersey, and which often assumes a 
sublobate form. This is especialh;^ shown in unreported collections 
made by the writer in the Magothy formation of New Jersey. 

The present species is found in the Magothy formation of 
Maryland and is frequent in the Middendorf beds of South 
Carolina. The latter occurrences will be fully described and illus- 
trated in a forthcoming report of the U. S. Geological Survey. 

Occurrence: Sullivans Cove, Severn River, Anne Arundel 
County, Md. 

(?) Araucaria bladenensis Berry 
Araucaria bladenensis Berry, Bull. Torrey Club 35: 225. pi. 12-14. 

f. 1-3. 1908. 

This species is highly characteristic of the Black Creek and 
lower Eu taw horizons of the southern coastal plain and is very 
abundant in North Carolina and along the Chattahoochee River 
in Georgia, occurring also in central Alabama. It is represented 
in the Magothy formation of New Jersey by A raticarites ovatus 
HolHck. There is a single well marked leaf of an Araucaria in the 
collections from Grove Point, Cecil County, Maryland, which is 
very close to Araucaria bladenensis^ hut which T have queried 
since the material is so scanty that it might possibly represent a 
small leaf of the normally larger Araucarites ovatus. 

Sabalites magothiensis (Berry) nom. nov. 

FlabeUaria magothiensis Berry yTorreya S 132. f. I, 2. 1905. 

Since the name Plabellaria as the designation of a genus of 
fossil palms (Sternberg, 1820) is preoccupied by Cavanille^s mono- 
typic recent genus Flab ellaria at the family Malpighiaceae, de- 
scribed in 1790, this species is referred to the form genus SabaliteSy 
which is an equally appropriate repository for fiabellate, Sabal- 
like, fossil palm leaves of uncertain botanical affinities. 

Pistia Nordenskioldi (Heer) Berry 
Pistia Nordenskioldi Berry, Bull. Torrey Club 37: 189. pi. 21. f. 
X-15. 1910. 
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This well marked type, which was described originally by 
Professor Heer from the Atane beds of Greenland as a species of 
Chondrophylhmt, and which was found to be exceedingly common 
in the Black Ci'eek beds of North Carolina, is present in the 
Magothy formation at Grove Point, Cecil County, Md. 


Boryanthites cretacea gen. et sp. nov. 

Leaves, as preserved, linear, presumably lanceolate above and 
sheathing below, alike on both surfaces, 4.5 cm. to 6 cm. wide and 
preserved without any diminution in width for a length of 50 cm. 
Texture very coriaceous. Margins entire. Veins simple and 
parallel, immersed, less than i mm. apart. Stomata poorly pre- 
served, in row^s in hollows between the veins. 

These curious forms, which will be more fully characterized 
and figured in monographs on the North Carolina and Georgia 
floras now in course of publication, call to mind the larger forms 
of Cordaites or some modern giant bromeliad. They are mono- 
cotyledons of unknown botanical affinity, and the name chosen is 
based upon their similarity with the modern genus Doryanihes 
of the Liliales and is without any significance of relationship. 

The present species is abundant and characteristic in the Black 
Creek formation of North Carolina, the Cusseta sands of Georgia, 
and the lower Eutawr of Alabama. It is probably represented in 
the Magothy formation of New Jersey by the forms from Cliffwood 
bluff which have been identified as Podozamites mar ginat its Meet, 
In the Maryland Magothy Doryanthites cretacea occurs at Sullivans 
Cove and other adjacent localities along the Severn River in Anne 
: Arundel County. ■ 

■ Magnolia; Gapelunii' Heer , 

■Magnolia'^ ' Capellinii Phyll.' Cr6t. .Nebr. .21.'. pL j. f, 5,'' 6 . 

This well-known species, which characterizes the Magothy 
formation of the northern coastal plain, the Black Greek beds of 
North Carolina, and the Tuscaloosa formation of Alabama, occurs 
in the Magothy formation of Maryland at Grove Point in Cecil 
County, and at Sullivans Cove on the Severn River in Anne 
Arundel County. 
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CoLUTEA primordialis Heet 

Colutea primordialis Heer, FL Foss. Arct. 6^: 99. pi. 27. /. 7-J1; 

pl- 43- /• 7, S. 1882, 

This well marked little species was described from the Atane 
beds of Greenland. It occurs in strata at least as old as the upper 
Raritan in New Jersey and is present in both the Dakota and 
Magothy floras. It is present in the collections from Grove Point, 
Cecil County, Maryland, where it is associated with Colutea 
ohovata Berry. 

Balbergia severnensis sp. nov. 

Description: Leaves of rather small size, oblanceolate in 
general outline, with a markedly emarginate apex, gently curved 
sides, and narrowly pointed base. Length about 5 cm. Maximum 
width about 1.5 cm. in the middle part of the leaf. Midrib stout 
below, thin above. Secondaries five or six pairs, branching from 
the midrib at angles of 45 degrees or less, the lower ascending, 
the upper curved, all eventually camptodrome. 

This handsome form, which is clearly distinct from any pre- 
viously described species, is identical in its characters with the 
forms usually referred to Balbergia. (Plate 19, fig. 2.) 

Occurrence: Little Round Bay, Severn River, Anne Arundel 
County, Md. 

Ilex severnensis sp. nov. 

Description: Leaves of small vsize, oblong in general outline, 
with a cuspidate apex and a narrowly rounded base. Length 
about 2 cm. Maximum width about 6.5 mm. Texture coriace- 
ous. Margin entire below; above, with a few irregularly spaced 
salient serrate teeth. Midrib relatively stout. Secondary vena- 
tion thin and more or less obsolete, consisting of a vein which 
forms a marginal hem all around and numerous transverse veins 
between it and the midrib. The latter are for the most part 
nearly straight, div^^ the midrib at angles of about 90 

degrees, giving the leaf a scalariform appearance, as shown in the 
enlarged figure of this form. (Plate 19, fig. i, la.) 

This small species is clearly new and is closely allied to various 
species of Ilex. 

Occurrence : Little Round Bay, Severn River, Anne Arundel 
County, Md. 

A 

Celastrus arctica Heer, FI. Foss. Arct. 7: 40. pi. 61. f, Sd, e. 1883. 
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from the Patoot bedvS of Greenland. Ifwas subsequently found to 
be exceedingly abundant in the uppermost Rciritan beds ot New 
Jersey* and it has been recorded from this same horizon on Ixing 
Island as well as from a probable Magothy horizon on Block Island. 
It has been recently found in considerable abundcince near the 
top of the Magothy formation at Little Round Bay on the Severn 
River in Anne Arundel County, Md. 

Aralia groenlandica Heer 

Aralia groenlandica Heer, FI. Foss. Arct. 6^: 84. pL 38. /. 3; pL 

39 ’ /• 

This somewhat poorly defined species of the Atane, Dakota, 
and Magothy formations is present in the collections from Sullivans 
Cove on the Severn River in Anne Arundel County, Md. 

Cornus cecilensis sp. nov. 

Description: Leaves of medium size, broadly ovate in out- 
line, 8.5 cm. in length by 4.75 cm. in maximum width at a point 
about halfway between the apex and the base. Apex bluntly 
pointed. Base cimeate. Midrib stout. Secondaries about six 
pairs, branching from the inidrib at angles of about 45 degrees, 
curving upward approximately parallel with the margin, at length 
camptodrome. (Plate 19, fig. 4.) 

This new species is broader and more elliptical in outline than 
any previously known Cretaceous species of Cormis. It is con- 
tained in collections from Grove Point in Cecil County, Md. 

Myrsine Gauthni .(Lesq.) ' Berry : ' 

Aiyrsine Gaitidinf Berry, Bull. Torrey Club 36: 262. 1909. 

This species has been recorded from a number of widely scat- 
'.tered areas; in the Raritan,'^ Magothy,. Black Greek, and Tuscaloosa 
"floras'fof the, coastal plai.ii from: ■Long -Island to Alabama, and, also 
from the Dakota sandstone of Kansas. The present occurrence 
is at Grove Point in Cecil County, Md. 

RARITAN FLORA OF MARYLAND 

No fossil plants have been specifically recorded from the Rari- 
tan formation in the state of Maryland although this horizon 

^‘Newberry, FL Amboy Clays pS. pL 13 . f . B ^ t 8 . 1S96. 
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has yielded a large and diverse flora in New Jersey, the bulk of 
which comes from the clay beds of the Amboy district in Middlesex 
County. 

Ill Maryland the Raritan is much more sandy than to the 
nortlieastw'ard, and while fragments of vegetation are widely 
distributed, identifiable remains are rare and extremely local. 
From a locality in the District of Columbia known as Pennsylvania 
Avenue extended, which has the same outcrop as that referred to 
in the present paper as East Washington Heights, the following 
forms have been enumerated: Aralia wasJiingtoniana Berry, Plat- 
anus Heerii Lesq., Salix Lesquereuxii Berry, Sassafras acutilobum 
Lesq., and Sassafras cretaceum Newb. These were recorded in a 
previous paper devoted to the flora of the Magothy formation C 
to which horizon they were referred. Upon examination this 
outcrop proves to be in the Raritan formation, and several addi- 
tional species have been discovered from it. 

Asplenium Dicksonianum Heer 
Asplenkm Dicksonianum Heer, FI. Foss. Arct. 31. pL i.f. J- 5 ’ 

1874-, . 

This late Lower and early Upper Cretaceous fern has been 
recorded from a variety of horizons and localities and has no 
doubt been confused with other fern genera, as for example 
Onychiopsis (Thyrsopteris of Fontaine). It is abundant in the 
New Jersey Raritan,t and forms identical with the New Jersey 
material are present at Shannon Hill in Cecil County, Maryland, 
and at East Washington Heights in the District of Columbia. 

Gladophlehis socialis (Heer) 

, Pecopter is ' socialis Heer,. ' F! . .Foss./- Arct.’ '6 '^' pli 7. ■ f. ■ 4; pi: 8. , /. ■■ 15; 

pLj2,f. g. 1882 (not Fontaine). 

The present species was described by Professor Heer from the 
Atane beds of western Greenland, Subsequently Fontaine iden- 
tified as this species a very different form from the Patapsco forma- 
tion of Virginia, a form that I have referred to Cladophlebis 
Browniana (Dunker) Seward. 

Remains identical with Heer*s type, which I refer to the form 

Berry, Bull, Torrey Club 37: 19-29. 1910. 

t Newberry, FI. Amboy Clays'39. pL i,f, 6, 7; pL 2, /. 1-8; pL j. /. 3. 1S96. 
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genus Cladophlehis, are contained in the Raritan, material' f,rom 
Shannon Hill, Cecil County, Md. 

PODOZAMITES LANCEOLATUS (L. & H.) F. BraiUl 
Podozamites lanceolatus F. Braun in Munster, Beitr. Petrefakten- 
kunde2:33. 1843. 

This possibly composite species, which has a recorded range 
from the Jurassic to the Upper Cretaceous, occurs in the Raritan 
collections from Shannon Hill, Cecil County, Md. It is present 
in the underlying Patapsco formation and in the overlying Ma- 
gothy formation in the Maryland area and is of slight stratigraphic 
significance. 

Podozamites marginatus Heer 

Podozamites marginatus Heer, FI. Foss. Arct. 6^: 43. pL 16* /. 10. 
1882., ' 

The type of this species was described by Heer from the Atane 
beds of western Greenland, Subsequently Newberry* reported 
abundant fragmentary remains of this species from the middle 
Raritan deposits of New Jersey, The writer has recorded it 
from the Magothy formation of New Jersey but this identification 
is probably erroneous. 

What appear to be leaflets of this species are present in collec- 
tions from the Raritan formation of Maryland at the locality on 
the Drum Point R. R. near the head of the Severn River in Anne 
Arundel County.,'" 

Ficus OVATiFOLiA Berry 

'■'"Ficus, ovaia, Newb., Mon. U. S, Geol. Surv. 26: 70. 24./. 1-3. 

(not Don,:,,i8o3)'. . 

'Ficus ovatifolm Berry, Bull, Torrey Club 36 : 253 . 1 909 . 

This species, which is close to and probably the ancestral form 
of Ficus is sparingly represented^ i the Raritan 

formation at East Washington Heights, District of Columbia. 

Aspidiop trilobatum Lesq. 

Aspidiophyllum trilobatum Lesq, Ann. Rept. U. S. Geo!. Surv. Terr. 
(Hayden) 1874: 361. pi, 2,f. 1, 2, 1876. 

* Newberry. FI. Amboy Clays 44. pL is. f> 5, 6 . 1896. 
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This remarkable species was described from the Dakota 
sandstone of Kansas, to which horizon it has hitherto been con- 
fined. It is present at a number of Maryland Raritan localities in 
considerable abundance although for the most part in a rather 
fragmentary cbndition. 

Occurrence: Shannon Hill, Cecil County; Riverside Brick 
Co., Anne Arundel County; East Washington Heights, District 
of Columbia. 

Protophyllum multinerve Lesq. 

Pfotophylhm mulUnerve Lesq. FI. Dakota Group 19 1. pL 43./. 2; 

pi. 65, f. I, 1892. 

This species was described from the Dakota sandstone in 
1872 EvS a species of Pterospermites.'^ It has not been hitherto 
recorded outside of this horizon in Kansas. *It is common in the 
Raritan clays at Cedar Point in Baltimore County, and less abun- 
dantly represented at East Washington Heights, District of 
Columbia. ' , 

Protophyllum Sternbergii Lesq. 

PralopkyUum Sternbergii Lesq. FL Dakota Group 189. pL 142. f. i. 

.■ i 892./' .. 

This species, like the preceding, has not heretofore been found 
outside the Dakota sandstone of the West, from which it was 
described originally as a species of Pterospermites.'f It is found 
to be not uncommon in the Maryland Raritan and is represented 
in collections from Shannon Hill and Bull Mountain in Cecil 
Goiinty, and from East Washington Heights in the District of 
Columbia. 

Platanus HEERn tLesq* ' ' ■ 

Platanus Heerii Lesq. Ann. Rept. U. S. Geol. Surv. Terr. (Hay- 
den) 1871: 303. 1872 (not Ward). 

Sassafras recurvatus Lesq. Ann. Rept. U. S. Geol. Surv. Terr. 

(Hayden) 1872: 424, 1873 (not Heer 1882). 

Platanus Heerii Lesq. Cret. FL pi, 8.f. 4; pL g. f. i, 2. 1874. 

Platanus recurvata Lesq. ibid. 71, pL xo.f. 4, 5. (not/. 3). 
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(?) Platanus Heerii Lesq. Kept, on Clays in N. J. 29. 1878. 

Platamis Heerii Heer, FI. Foss, Arct. 6‘o 72. pL 7./. ij 2; pL <?. 

f, Jj 2a; pi p. /. 1-4, 1882. 

(?) Platanus Heerii Lesq. Cret. and Tert. FI. 44. pL /. j; pL 7- 

/.5- 1B83. 

Sassafras (Araliopsis) reciirvatum Lesq. ibid. 57 (part). 1883. 
Sassafras cretaceum reairvatum Berry, Bot. Gaz. 34; 438. 1902. 

P/atoOT6* JJemi Berry, Bull. Torrey Club 37: 23. 1910. 

Description: Leaves broadly rhomboidal in outline, more or 
less trilobate. Lobes, when developed, short and obtuse. Base 
decurrent. Petiole long and stout. Margin sublobate, undulate 
or irregularly dentate. Texture coriaceous. Primaries three, 
stout, diverging at acute angles. The lateral primaries are as 
stout as the midrib from which they branch in an opposite or 
subopposite position, either from the extreme base or a coUvSider- 
able distance above the base. In the latter case there is often a 
prominent secondary given off from the midrib on either side 
below the primaries. The primaries may give off a few rather 
long straight craspedodrome secondaries to the rather full 
margin or they may send off a stout lateral branch at varying 
distances above the base. Secondaries from the midrib few in 
number, stout, irregularly spaced, craspedodrome. Tertiaries 
transverse, platanoid. 

This species was described from the Dakota sandstone of 
Kansas by Professor Lesquereux, in 1872, who subsequently in his 
Cretaceous Flora confuvsed it -with Platanus or Sassafras recurva- 
km. The latter, if it really designates a species, must be restricted 
to the form figured by Lesquereux on plate i a, fig. j of the Cre- 
taceous Flora , which is decidedly different from his other figu res 
on that plate. The latter are leaves of Platanus Heerii while the 
former must be referred to Sassafras cretaceum or mirabile. Not 
only is it distinctly trilobate but the margin is entire and the 
venation camptodrome, while in the leaves of Platanus '.Heerii on 
the same plate the form and margin are different and the venation 
is,' craspedodrome. Professor.' ■ Heer- oorrectly' ideiiti,fied', Platanus 
Heerii' 'from the Atane beds of Greenland, and the forms which he 
igured from these beds ns Sassafras rec2matum are distinct from 
Platanus Heerii and resemble Lesquereux’s fig. j mentioned above. 
The writer, some years ago (1902, loc. cit.) in discussing Sassafras 
recurvatum, pointed out the composite nature of this form and 
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suggested that those forms which are here referred to Platanus 
Heerii were referable to Platanus, while the other type was com- 
parable with Sassafras cretaceum or mirabile. 

Professor Ward, in 1887,''^' after sending figures of some leaves 
which he had collected at Black Buttes, Wyoming (a probably 
basal Eocene locality), to Lesquereux, who insisted that they were 
not Platanus Heerii, persisted in identifying them as this species 
although they are obviously not closely related to it. 

Platanus Heerii was identified by Lesquereux from the New 
Jersey Raritan in collections made from Pettit’s pits, South River, 
but as the material was poor and the species has not since been 
detected in the New Jersey Raritan this occurrence is usually 
ignored, although the abundance of this species in the Raritan of 
Maryiand renders its presence in New Jersey probable. In the 
Maryland Raritan, fragments of this species are very common but 
they are usually in a bad state of preservation. The species ex- 
tends northward to the west coast of Greenland and it shows 
considerable resemblance to Credneria rhomboidea, described by 
Velenovsky from the Cenomanian of Bohemia. t 

Ocgurrence: Drum Point R. R. near head of Severn River, 
Anne Arundel County, Md.; East Washington Heights, District 
of Columbia. 

Collections: Maryland Geological Survey, U. S. National 
Museum. 

Araliopsis gen. nov. 

The name Araliopsis was used by Professor Lesquereux as the 
designation for a group of forms which he described under 

frm- ■ 

Since these species are not allied to Sassafras and show nu- 
merous characters that ally them with the Araliaceae their segre- 
gation is warranted. Araliopsis becomes, then, a form genus 
for certain araliaceous leaves that cannot be identified with any 
of the known genera with any degree of certainty. 

Araliopsis cretacea (Newberry) 

Sassafras cretaceum Newb. Ann. N. Y. Lyc. Nat. Hist. 9: 14. 

1868 (not Penhallow, 1904 and 1908). III. Cret. and Tert. 

* Ward, Bull. U. S . GeoL Surv. 37: 34, fL 4- 1887. 
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PI. pL 6.f. 1-4. 1878. Mon. U. S. Geol. Surv. 35: 98. pL 6. 

f. 1-4; pi 8. /. I, 2 (not pL 7. /. 1-3). 1898. Lesqiiereux, 

Cret. FI. 80. pL ii. /. i, 2; pi 12, f. 2. 1878. PKiirtz, 

Revista Mils. La Plata 10. 1902. Berry, Bot. Gaz. 34: 444* 

■ 1902. 

Description: ''Leaves petiolate, decurrent at base, very 
smooth above, strongly nerved below; three-lobed; lobes entire 
and acute. The nervation is all strongly defined; the central 
nerve straight or nearly so; the lateral primary nerves springing 
straight outward till they approach the margin of the lobes, when 
they are abruptly curved and run together. From these the 
tertiary nerves are given off at a right angle, and from these the 
quaternary nerves spring at a similar angle, together forming a 
network of which the areoles are subquadrate.” Newberry, 1868. 

Professor Newberry includes under Sassafras cretaceum the 
various forms described by Professor Lesquereux as S. Muigei^'S,. 
subintegrifolium^ S. integrifolium^ S, obtusum, S. cretaceum 
turn, S. cretaceum obttmimj S. acutilobum, CissUes Harkerianus, 
md C* salisburiaefoUm^ While this shows the undoubted com- 
posite nature of S, cretaceum, it shows also that the extremes of 
leaf form above mentioned are so closely connected with the more 
typical leaf by a series of intermediate forms that the question of 
where one species shall end and another begin is an extremely 
difficult 'one., , '.V 

The writer considers the leaf figured on pi 6. fig> i, Later Ext. 
FL, to be the typical form of this species, thus agreeing with 
New^berry’s original description and with his later opinion ex- 
pressed in 1898. This type bears considerable resemblance to 
some modern leaves. A slight widening of the terminal 

lobe of some of these in the basal region would given leaf strikingly 
like S, cretaceum; or, were the sinuses of the latter slightly deeper 
we would have the typical modern leaf. The basal portion of the 
leaf is like Sassafras, and the indications point to a similar vena- 
tion in this region. The first pair of secondaries do not branch 
to form margins of the sinuses; the left one runs directly to the 
sinus, however, and may possibly have conformed to the margin 
and been effaced in the specimen; the right one is stronger and 
runs almost to the sinus, where it makes a sharp turn upward, 
continuing until it joins the next secondary. This feature is 
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analogous to those in the modern leaf, which may indicate the 
mode of origin of this peculiar character. This leaf seems to 
form a central figure from which a series of forms grade in several 
directions, culminating in quite dissimilar leaves. Lesquereux’s 
S\ cretaceum is a more Platanoid leaf, with more acute tips, a 
tendency to become dentate, and with the primaries inserted 
nearer the base. Clovsely allied to the preceding is his 5. (Araliop- 
sis) mirabile, which serves as a connecting link with his Platanus 
recurmta. From the aforementioned 5. cretaceum of Lesquereux 
it is but a step to such a leaf as the one shown on pi. 8. fig. a, 
Later Ext. FL, and to the trilobed forms referred to Cissites Har- 
keriamiSy and these in turn grade into the more Cissoid forms of 
this species, such as those shown on pL ii. fig. j, Cret. FL The 
primaries are basal and of not much greater caliber than the 
regularly succeeding straight s^ondaries. It is but a step from 
this leaf to that of Cissites Heerii on the one hand, with its pal- 
mately five-pointed blade; and to such forms as Cissites acumina^ 
tus^ pi. 5, fig. 4, Cret. and Tert. FL, on the other* which in turn, 
by the elimination of the decreasing dentate points, gives us the 
leaf figured as 5, pi. 5 , Cret. and Tert. FL In the second series 
of leaves diverging from the typical, S. cretaceum, pi. 8, fig. i, 
Later Ext. FL, is removed a slight distance by the shortening of 
the blade, the thickening of the primaries and' secondaries, and 
the shortening and rounding of the lobes {S. phtusum); while a 
smaller leaf would be its logical descendant; and from these leaves 
to those referred to the typical Cissites salishuriaefioUus h but a 
step. In the third series of leaves diverging from the typical 
iS* ■■cretaceum, we note that the leaf has its lobes much produced, 
narrow and running to a sharp point, as in the beautiful leaf on 
P^- 7' Later Ext. FL, which however is still referred to S. 

cretaceum. Lesquereux's 5. acutilobum does not differ greatly 
from the preceding except in the direction of the lobes, which is a 
questionable specific character. From this leaf there is no great 
jump to those trilobed forms which are referred to Aralia Welling- 
toniana, the chief difference being in the margin. Thus we have 
an interrelated series connecting those leaves which seem to show 
affinity to Sassafras with those which suggest Platanus, and with 
i;:q|hers;::;that''au|g^|t;;|li||^^ 
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While it may be considered probable that from a biologic 
viewpoint the forms mentioned in the foregoing paragraphs, as 
well as others not cited, represent the variations of a single species 
of Upper Cretaceous tree, or at least reprcvsent the leaves of closely 
affiliated species, it seems best- from the viewpoint of systematic, 
and especially stratigraphic, paleobotany, that most of the dif~ 
ferentiations instituted by Lesquereux be perpetuated. Conse- 
quently the present species is limited to the typical material as 
defined and illustrated by the original describer. 

Falling within these limits are a number of unrecorded sped- 
mens occurring in the Raritan formation of Maryland. 

Occurrence: Bull Mountain and Shannon Hill, Cedi County, 
Md.; East Washington Heights, District of Columbia. 

Collections: Maryland Geological Survey, U. S. National 
Museum. 

Araliopsis cretacea dentata (Lesq.) 

Sassafras {Araliopsis) cretaceiim dentatum Lesq. Ann. Rept. U, S, 
GeoL and Geogr. Surv. Terr. 1874: 344. 1876. Cret. FI. pL 
II./. I, ,2." 

Description : This variety may be distinguished from the typ^ 
by its usually smaller size and by its dentate margin. 

Occurrence: A characteristic specimen is present in the cob 
lections from th% Raritan formation at Bull Mountain, Cecil 

■County, M,d. ' ;^'■''■''^fW^ 

Araliopsis cretacea salisburiaefolia (Lesq.) 

[PopuliteS' salisburiaefolia Lesq. Amer. Jour. Sci. 11 . 46 *. 94. 1 868. 

6'a55a/m.y oto S. GeoL Surv. Terr. 

(Hayden)^ 1872. 

Lesqv^ S. GeoL Surv. Terr. 

(Hayden) 1872: 424. 1873. 

Sassafras obiustm Lesq. Cret. FI. 81. pi, 13. f, 2-4, 1874. 

Sassafras {Araliopsis) cretaceum obtusum Lesq. Cret. FL 80. J2. 

/'5> AL i3,f,j, 1874. Mon. U. S. GeoL Surv. 17:102; 1892. 
Cissites obtusum Lesq, Eighth Ann. Rept. U. S. GeoL Surv. Terr, 
(Hayden) 1874: 354. 1876. 

Sassafras {Araliopsis) obtusum Lesq, Cret. and Tert. FI. 56. 1883. 

Cissites salishuriaefolms Lesq. Cret. and Tert. FI. 66, 1883. 
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Cissites salisburiaefolms Lesq. Mon. U. S. Geol. Surv. 17: 164. 

1892. 

(?) Sassafras cretaceum Newb. Mon. U. S. Geol. Surv. 35: pL 8.f. i, 

1898. 

Cissites salisburiaefolms Ward, Nineteenth Ann. Kept. U. S. Geol. 

Siirv. Pt. 2: 707. pL 171. f, s. 1899. 

Typical specimens of this well marked and handsome variety, 
which is possibly a divStinct species, are common in the Raritan 
formation at Bull Mountain, Cecil County, Md. 

Araliopsis breviloba sp. nov. 

Description: Leaves of medium size, fanshaped in general 
outline, between 10 cm. and ii cm. in length by the same dimen- 
sions in maximum width, w'^hich is from tip to tip of the lateral 
lobes. Trilobate. Apical lobe very short and conical. Lateral 
lobes short and pointed, somewhat recurved outward. Sinuses 
open, shallow and rounded, not extending more than one fifth 
of the distance from the apex to the base. Lateral margins at 
first full and rounded, then curving inward to the decurrent base. 
Primaries three in number, all equally stout and curved, the 
laterals subopposite and suprabasilar. Secondaries numerous, 
curved, camptodrome, branching from the primaries at angles of 
less than 45 degrees. Tertiaries transverse. Margins entire 
throughout. Texture coriaceous. 

This characteristic leaf is probably the end term of a series of 
forms starting with Araliopsis creiacea, but whether it represents 
an extreme of variation of that species or a distinct but related 
species cannot now be definitely determined. The present form 
suggests various species from the Dakota sandstone of the West, 
which Professor Lesquereux referred to the genus Cissites, It is 
also similar to the form from the Cenomanian of Bohemia de- 
scribed by Velenovsky"^ as Aralia anisiloha, differing slightly in 
outline and lacking the remotely dentate margins of the latter. 

Occurrence: Bull^Mountain, CeciLCounty, Md. 

Collections: Maryland Geological Survey. 

Diospyros primaeva Heer 

Diospyros primaeva Heer, PhylL Cr6t. Nebr. 19. pi, i. /. 6', 7. 

1866. 

This well characterized species was described from the Dakota 
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sandvstone in 1866 by Professor Hear. It was subsequently de- 
tected in AYCstern Greenland by the same author and has been 
found to be abundant in the coastal plain from Marthas Vineyard 
to Texas. It is especially abundant in the upper Raritan at 
South Amboy, New Jersey, and is .found in the Maryland Raritan 
at Bull Mountain in Cecil County. 

Diospyros vera sp. nov. 

Description: Calyx small, four-parted, 11.5 mm, in diameter 
from tip to tip of the lobes, which are obtusely pointed and nearly 
orbicular in outline, about 4 mm. or 5 mm. in width, contracted 
proximad and somewhat reflexed, coriaceous, longitudinally veined, 
wdth indexed margins, which gives them a spoonlike form. Sinuses 
rather narrow and pointed, extending two thirds of the distance 
to the peduncle. The central disk of the calyx appears flat. 
There is a raised collar at the insertion of the peduncle, the latter 
from its scar appearing to have been relatively slender. (Plate 
I9,'FIG.'5.) ■ 

The present species is based upon the single specimen figured, 
wdiich shows the lower, peduncular face of the calyx. It is clearly 
referable to this genus and the calyx was probably accrescent as in 
the modern forms. It is much smaller than in our common Amer« 
ican Diospyros virginiana L., but may be matched in some of the 
still existing species and is almost the exact counterpart of some of 
the caliees of Diospyros brachysepala A. Br., figured by Heer from 
the Swiss Tertiary. There can be no question rega its 
identity and in this respect it is much more conGlusivc than the 
'"'Calyciies diospyri:formis by.'. Newberry' , from the middle' 

Raritan of New Jersey, which has a five-lobed calyx. Its occl^r■■ 
:.,'rence'at the.,same 'horizon 4 n which 'the' leaves, of Diospyros printaeva 
Heer are so abundant not only suggests that it may have been 
borne by the same tree that furnishes the leaves found all the 
way from western Greenland to Alabama, but also serves in a 
measure to corroborate the identification of these leaves. 

The family Ebenaceae has only five modern genera but these 
include a large number of species, a majority of which are referred 
to the genus Diospyros. The latter has about 180 existing species 
distributed in both hemispheres. They are mostly tropical, a 
few species extending beyond the tropics in eastern North America, 
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the Mediterranean region of Eurasia, and in eastern Asia, where 
there is a considerable massing of forms. 

Occurrence: East Washington Heights, District of Columbia. 

Collections: U. S. National Museum. 

UPPER CRETACEOUS FLORA OF SOUTH CAROLINA* 

Although several localities in the State of South Carolina are 
mentioned in Vanuxem’s paperf announcing the presence of de- 
posits of Cretaceous age in North America, these were all marine 
fossiliferous beds, and no deposits of this age are mentioned in 
Prof. Lester F. Ward’s exhaustive paper on The Geographical 
Distribution of Fossil Plants, published in 1889. That fossil plants 
were not entirely unknown, however, is shown by the mention of 
several localities in Tuomey’s Geology of South Carolina, published 
in 1848. In recent years Mr. Earle Sloan, State Geologist of 
South Carolina, has discovered several plant-bearing outcrops, 
and during the progress of the work upon which the following notes 
are based various collections have been made by the latter as well 
as by Dr. L. W. Stephenson and the writer. Collections were also 
made by Professors L. F. Ward and L. C. Glenn in 1897, and these 
also have been studied by the writer. 

The Upper Cretaceous of South Carolina, which is the only 
known leaf-bearing Cretaceous, overlies unconformably the Lower 
Cretaceous, which forms a belt of varying width extending entirely 
across the state along the southeastern border of the Piedmont 
Plateau. These Upper Cretaceous deposits assume two more or 
less distinct lithological phases, in part contemporaneous, and de- 
pendent for the most part upon the physical conditions accompany- 
ing their deposition. The initial Upper Cretaceous deposition has 
been termed the Middendorf member and includes the littoral, estu- 
arine, and shallow water phase of deposition at the commencement 
of the transgression of the Upper Cretaceous sea. These soon 
pass gradually into deeper but still shallow water deposits of 
vsands and dark carbonaceous laminated clays, which have re- 
ceived the name of Black Creek beds. The latter are especially 
well developed in the northeastern part of the coastal plain of 

Published by permission btthe Director of the p. S. Geological Survey. 
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South Carolina, being replaced to the southwestward by sands 
and kaolins marking a continuance of the Middendorf phase for 
a much longer time in that area than to the northeastward. Both 
phases finally pass gradually into typical marine, non-plan t-bearing 
beds. Eleven localities within the state are known to bear fossil 
plants. Five of these are in the Middendorf and six are in the 
Black Creek, and these will be fully described in the final report 
on this flora. 

Seventy-six different species of fossil plants have been deter- 
mined from these various outcrops. Twenty-four of these are 
new to science. The latter are referred to the following genera: 


A caciaphyllites 

Algites 

Andromeda 

Araucayia 

Caly cites 

CelastrophyUtim 

Cinnamomum 

Crolonophyllum 

Ficus ■ ' 

Beterolepis 

illicium 


Leguminosites 

Lycopodium^ 

Momisia 

? Pachistima 

Potamogeton 

Proteoides 

Frotophyllocladus 

Quercus (2 species) 

Rhus 

Salix 

Strohilites 


The following heretofore described species have been identified 
in the South Carolina collections: 


Andromeda gtandifoUa 
Andromeda Nome'-caesareae MoWick 

Andromeda Farlaiorii Heer 
Araiicarmhladmensis 

■ Araucaria: Jeffrey i 

■ (?) Amndo groenlandica Heer ' 
■BrdchyphyUumm'acrocarpum'Ne'wb.- 
'Carex'Ciarkn Berry'' ' ' 

Celastrophyllum crenatiijn Heer 
CelastrophyUum elegans Berry 
Cephalolaxospermum caroUnianum Berry 
Cinnamomum Newberryi Berry 
Cilrophyllum aligerum (Lesq.) Berry 
Dewalquea SmUhi Berry 

Diospyros primaeva Keex 
Diospyros roiundifolia hesci. 


Jugtans arcHca Beer 
Laurus atanensis Berryt noni, nov. 
Laurus plutonia Heer 
Laurophyllum elegans H ollick 
LaurophyUum nermllosum HolHck 
Leguminosites robiniifoUa Berry 
MagnoUa CapelUnitBeer 
( 7 ) Magnolia Newberryi Berry 
Magnolia obiusata Beer 
(?) Magnolia tenuifolia Lesq. 
Mgriconia americana Berry 
Myrica BriUoniana Berry 
Myrica elegans Berry 
Myrsine Gaudini (X^eaq.) Berry 
Onoclea inguirenda Hollick 
Phragmites Pralti Berr^^ 


This species is described iti, Ataer. Jour, Sci. IV. 27Sr 2761. 1910. 
t This is a new name proposed for the well-known species Laurus angusta of 
Heer, preoccupied by a recent species proposed by Rafinesque. 
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Eucalyptus angusta Velenovsky 
Eucalyptus GeinUzi Heer 
Eucalyptus Wardiana Berry 
Ficus atavina Heer 
Ficus crassipes Heer 
Ficus Krausiana Heer 
Ficus Stephensoni Berry 
Hamamelites (?) cordalus I^esq. 
liedera primordialis Saporta 


Pinus raritanensis Berry 
Podozamites Knowltoni Berry 
Proteoides lancifolius Heer 
Salix Jlexuosa Newb. 

Salix Lesqueretixii Berry 
Salix pseudo-Hayei Berry 
Sapindus Morrisoni Heer 
Sequoia Reiclienbachii (Gein.) Heer 
Widdringtonites siiblilis Heer 


These 76 species include one thallophyte, two pteridophytes, 
one cycadophyte, thirteen Coniferales, five Monocotyledones, and 
fifty-four Dicotyledones* They ax'e distributed among forty-nine 
genera in thirty -six families and twenty-six orders. The largest 
orders are the Finales, Urticales, Ranales, Thymeleales, and 
Sapindales, each of which has six species. The largest single 
genus is Fictis with five species and the species of this genus are 
also the most abundant individually. The genera Salix, Magnolia, 
and Andromeda have four species Araucaria, Celastrophyl- 

lum, and EucalypUis h.3.Y% three each; and the following genera 
are represented by two species each: Myrica, Quercus, Proteoides, 
Legtmino sites, Laur us, Laurophyllum, Cinnamomtm, and Dios- 
pyros. 

The single thallophyte represented by poorly preserved re- 
mains of a dichotomously branched thallus is of little botanical 
interest. The pteridophytes include a species referred to 
and a Lycopodium, both represented by fruiting specimens. The 
cycadophytes, represented by a single species referred to Podo- 
zamites, d^reRU insignificant element in the flora. TheConifer ales are 
well represented. The Taxaceae are represented hy Cephalotaxus- 
like fruits which are very common in the Black Creek beds of North 
Carolina and also oecur in the upper Tuscaloosa beds of Alabama. 
The other member of this family is referred to the curious fernlike 
genus Protophyllocladus, a characteristic Upper Cretaceous type 
widely distributed in North America. The species is new but it 
has been recently detected by the writer in the Magothy formation 
of Maryland. The family Araucariaceae, so abundant in the 
Mesozoic, but antipodean in the existing flora, has three typical 
species in the South Carolina Cretaceous: one based on foliage, 
another on cone scales, and the third on seeds, possibly all repre- 
sentative of a single botanical species. The family Brachy- 
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phyllaceae is represented by the characteristic and widely dis- 
tributed Bradiypliyllum macrocarpum Newberry, the last survivor 
of an ancient Mesozoic line. The order Finales is represented by a 
species of Pinus of modern aspect, by the characteristic remains 
of the widely distributed Sequoia ReichenbacMi (Geiiiitz) Heer, by 
Cunninghamifes elegans (Corda) Endlicher (?), and by the wide- 
spread Moriconia americana Berry. The subfamily Cupresseae is 
certainly represented by Widdringtonites subtilis Heer, based upon 
both foliage and obscure cones, the identification of which is 
rendered certain by abundant attached cones from the Tuscaloosa 
formation in W’^estern Alabama. 

The Monocotyledones are represented by five species : a Pota- 
mogetofii an Arundo, a Phragmites, a.nd a Carex^ all aciuatic or 
strongly mesophytic types, and by the fragmentary remains of a 
large palmettolike fan palm which is one of the earlievSt representa- 
tives of this family of plants. Turning to the Dieotyledones, we 
find the amentiferous families represented by nine species: a 
glans^ two characteristic species of Mynca, four of Safe, and two 
of Quercus. The Urticales are one of the most abundant orders 
in the South Carolina Cretaceous, easily the most abundant in 
point of numbers of indiyidual specimens. A single doubtful 
species is referred to the modern warm-temperate genus Momisia. 
The figs number five species, four of which are lanceolate-leaved 
species and the other a palmately veined form. The former are 
exceedingly abundant at a number of localities and show a marked 
tendency toward the development of characteristic dripping 
points, which are wanting in these forms in the northern part 
of their range. This peculiarity is shared by a number of other 
genera belonging to this flora. The family Proteaceae, in the 
existing flora largely and almost exclusively developed in the 
southern hemisphere, is represented by two species oi Proteoides, 
so called from their close affinity with the modern species of 
Protea, 

The order Ranales, which at the present time has receiv’^ed 
such undue prominence through the phylogenetic speculations of 
Wieland, Arber, and others, is represented by six species: a De- 
walquea of remarkable and striking appearance, which occurs also 
in the Tuscaloosa formation of Alabama, by a new species of 
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IIMciunt, and by four well-known species of Magnolia, two of which 
range northward as far as Greenland, and three of which range 
southward into Alabama. 

There are five species of Rosales: a Hamamelites, two species 
of Leguminosites, a Caesalpinia, and an AcaciaAik^ form. The 
order Geraniales, while poorly represented, contains two remark- 
able forms: a Citrophyllum Yeicy close to the modern genus CitmSy 
and Crotonophyllum, a genus allied to the modern genus Croton 
of the family Euphorbiaceae. Crotonophyllum is rather common 
in the Middendorf beds, the only other species of the genus oc- 
curring in the Cenomanian of Bohemia. 

The order Sapindales is a large one represented by six species; 
a form doubtfully referred to the genus Pachistima, a Sapindns, a 
large Rhus, and by three species of Celastrophyllum, a genus 
abundant from toward the close of the Lower Cretaceous until 
the close of the Colorado. The order Thymeleales also includes 
six species: two well-known species of Laurus, two species of 
Laurophyllum, and two oi Cinnamomum— one tht widespread 
Cinnamonium Newberryi,* and the other new. The Myrtales have 
tlvcee species ol Eucalyptus^ the order Umbellales is represented 
by a single infrequent species of Hedera, and the Ericales by four 
species of one of which is new. The Primulales are 

represented by a single rather widespread species of Myrsine, nrid 
the EhenBleshy two species of Diospyros. 

This flora, of which a brief abstract has just been given, serves 
to indicate certain physical conditions which prevailed at the 
time it flourished. Abundantly confirmed by the character of the 
deposits, it indicates a considerable elevation and relief of the 
Piedmont area of South Carolina with numerous streams of a 
considerable gradient. While no precise results regarding the 
climate are possible, it is safe to assume that it was mild and uni- 
fonn though not necessarily tropical. We may confidently assert 
that frosts were unknown. The climate was humid, the presence 
of numerous coriaceous-leaved forms being due to insolation or 
exposure to winds, especially along the strand, and to a swamp 

'^This is a new name for the well-known species Cinnamomum intermedium of 
Newberry, the name intermedium having been previously used by Baron Ettings- 
hausen. ' 
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habitat in other cases. That the rainfall was plentiful may be 
inferred not only from the grouping of the plants but from the 
development of dripping points. In a previous number of the 
Bulletin, in a brief discussion of the Cretaceous flora of Georgia, 
the latter was compared with the modern temperate rain forest 
of New Zealand, for a discussion of which the reader is referred 
to Schimper’s Plant Geography. While this resemblance of the 
New Zealand flora to that of the Upper Cretaceous of the Atlantic 
coastal plain is of a most general nature, the former offers the 
nearest approach among modern plant assemblages to the Upper 
Cretaceous flora of the Atlantic coastal plain, a fact emphasized 
by a consideration of this Upper Cretaceous flora as developed 
in South Carolina. This flora will be fully described and illus- 
trated in a publication of the U. S. Geological Survey, now in press. 
The work was prosecuted under the supervision of Dr. T. Wayland 
A^aughan of that organization, to whom I am indebted for permis- 
sion to publish the foregoing brief abstract. 

' Johns Hopkins University, ■ . 

Baltimore, Md. 

K3ci>laiiatioii of |»lates J.S and 
'Plate i8 

Fig. I. Onoclea inquirenda Hollick. Magothy formation, Severn River, Md. 

Fig. Ta. ■' Part nf .the' foregoing, X6. . 

Fig. 2, 3, Gleichenia SaundersU Berry. Magothy formation, Severn River, Md. 
FiG.'.3.a,, "Pimi'Ule of ' the ioregoing, XS- 

Fig. 4, 5. Asplefiium cecUensis Berry. Magothy formation, Grove Point, Md. 

■ Plate ig.' 

Fig. I. Ilex\severnensis Berry. Magothy formation, Little Round Bay, Md. 

Fig. 'la. ' .'The same, X4., ' 

Fig. 2. Balhergia severnensis'B^Yxy. Magothy formation, Little Round Bay, Md. 

''Ficus matawanensis Berry., Matawan formation, Lorillard,''N.,J, ,, 

Fig. 4. Cornus cecUensis Berry. Magothy formation, Grove Point, Md. 

Fig. 5. Diospyros wra Berry. Raritan formation, East Washington Pleights, D. C. 



Rubus of eastern North America 


W. H. Blanchard 

In the July number of the American Botanist for 1904, be- 
ginning* an article on blackberries, I wrote: '‘Nearly ail of our 
botanists have avoided blackberries and are still doing so. They 
prefer to take up lines in which they can feel sure that everything 
is settled. Very little material has been collected and very little 
persistent, patient field work has been done. The writer has 
dropped the popular work that so many others are following and 
is making a determined, continuous, and tireless search in this 
neglected field.” This search has continued and is now ten years 
old. I have searched throughout the whole of the eastern part 
of the United States and Canada as far west as blackberries are 
found, or from St. John's, Newfoundland, to Lake Winnipeg in 
Manitoba, and south to Florida, missing none of the states or 
provinces except West Virginia, South Dakota, Nebraska, Texas, 
Louisiana, Mississippi, and South Carolina, making the search 
as complete as my time and limited means would allow. 

T could get little positive information from others when I got 
to a section, and was obliged to search out everything myself 
personally and generally alone. Some aid was obtained by visiting 
herbaria, and all such were visited if Rubus was known or suspected 
to be found, and botanists were asked for information wherever 
I went. The information thus gained as to stations for 
was of great value, enabling me to learn in hours what otherwise 
would have taken me days to have learned without it. As a 
result' pf ' this'' protracted,' arduous, , and .'expe'ns'ive'',und'ertaking,, 
I venture to vSay and say with confidence, that eight species in- 
clude the great bulk of our blackberries, perhaps ninety per cent 
of them. 

They occupy longitudinal belts extending across the territory 
under consideration, and are therefore justly distinguishable into 
northern and southern kinds, and not as has been suspected into 
eastern and western. This belting in range is broken in the case 
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of three species^ when northern kinds follow down the Alleghany 
Mountains. They may be divided into three classes and with 
each species is given its general range. 

HIGH BLACKBERRIES 

Rubus canadensis L. Newfoundland to Manitoba. 

Rubus alleghaniensis Porter. Piince Edward Island to Minne- 
sota. 

Rubus Andrewsianus Bid. Southeastern Massachusetts to 
Oklahoma. 

DEWBERRIES 

Rubus htspidus L. Prince Edward Island to Minnesota. 

Rubus procumbens Miihl. Portland, Maine, to Oklahoma. 
Rubus trivialis Michx. Southeastern Virginia to Texas. 

HALF HIGHS 

Rubus RECURVANS Bid. Maine to Iowa. 

Rubus cuneifolius f^ursh. Connecticut to Texas. 

■''■'R., Britton.'. ■■ 

The only description of this species that is sufficiently com- 
plete to be pf much value is the one from my pen published in 
Rhodora to: 1 17. 1908, and no figure of it that has yet appeared 

gives any clear conception of the species, though a colored illus- 
tration was given in Curtis’s Botanical Magazine for July 1909. In 
fact no single figure can well illustrate a blackberry, unless it cover a 
large folio page and is drawn to a rather small scale so as to give an 
idea of the whole plant or a considerable part of it; and even then it 
. . needs ; an ■ accompanying set of figures showing natural " size. / Tlur 
"■■southern limit of .this,, species- as '.'near ...the' northern boundary^ of, 
-M'assachusetts, or .near the, 43d' parallel ' of north latitude,' though 
it crosses Wisconsin and Michigan at a higher latitude; and it 
follows down the Alleghany Mountains into North Carolina and 
Tennessee. It is exactly the same plant in the west as in the east. 
I collected twice in the same season in the northern part of the 
southern peninsula of Michigan, when in flower and in fruit, ami 
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these plants and those in Vermont and New Hampshire are as near 
alike as those in New Hampshire are like those in Vermont. 
Equally typical are the sun-exposed, scattered plants on the Black 
Mountains in North Carolina. I visited the station from which 
Mr. F. E. Boynton collected the material which has been dis- 
tributed from Biltmore Herbarium as R. Mills paughii Britton. 
It grows in the shade, in a rather moist place, well up on the side of 
Mount Pisgah, and its rank growth is not unlike that of R. cana^ 
densis in a moist shady place in Vermont. Though considerably 
beyond the flowering season, there were some fresh flowers at the 
spring on the top of Mt. Mitchell, the goal of mountain climbers 
in the South. Shaded by spruces, balsams, and yellow oaks, the 
resemblance to a Vermont station was nearly perfect. I did not 
see the grown fruit, but from specimens I have seen, some of it, at 
least, seems to be long and slender like that of R. alleghaniensis 
Porter, and such may be considered a weak variety which I here 
announce as Rubus canadensis MillspaugMi (Britton). 

Rubus alleghaniensis Porter 
R. nigrobacms Boiley, 

Until quite recently all forms of high blackberries were in- 
cluded under one name, and it was supposed that their variations 
were not sufficiently great to make it necessary to segregate any- 
thing and no one studied them. Occasionally a collector would 
label a specimen that seemed different from those common in his 
locality R. frondosus Bigelow, or var/frondosus, and rarely some 
one would write on his label Hooker. For many 

years '.our high' blackberries - were ■ -called ' i?., fruUcosus L., -/since. 
Linnaeus had a reference to Gronovius, who considered the bush 
blackberries sent him by Clayton to be the same as the European 
brambles, all of which Linnaeus placed in one species. Those 
were happy days! No germ of the coming rubiologist had ap- 
peared, 

Marshall and Manasseh Cutler described the high blackberin^ 
as R. fniticosus in 1785, and Walter, in 1788, described it under the 
same name. Willdenowq in 1799, continued the reference to 
Gronovius in his description of R,fruticosus and he copied Aiton’s 
R. vUlosus verbatim. (See under R. procumbens.) Michaux, in 
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1803, devScribed in rather ambiguous terms R. villosus Ait., which 
as an American plant had been described in still more aml)iguoiis 
terms. , Michaux, or the person who wrote the description, for 
Michaux probably neither wrote the description nor was consulted 
as to it, gave as its habitat 'tin utraqiie Carolina/’ and incor- 
porated into his description the queried reference ''R. his pidus? 
Walt/’ This uncertainty was caused by Michaiix’s mistake in 
giving jR, fmticosus Walter as a vsynonym for R. trivialis just 
described, and then it followed that R. hispidus Walter would 
be the same as R. villosus of Michaux. Michaux had transposed 
Walter’s names. 

Muhlenberg, though he had in 1791 used the name R. fruti- 
costis L. for the high blackberry, yet in 1813 called it R. villosus 
Ait., evidently thus interpreting Michaux, He called it also the 
‘'blackberry.” Bigelow, in 1814, perhaps following Muhlenberg 
as he certainly had Muhlenberg’s 1813 catalogue before him, also 
called it R. villosus ^nd described it in no uncertain language. 
Pursh also, in 1814, who certainly had not seen Muhlenberg’s 
catalogue, describes R. villosus Ait., combining in his description 
the language of both Michaux and Aiton, saying it was common 
from New England to Carolina in old fields and commons and 
was known as '‘blaekberries,” while under the name of R, trivialis 
Michx. he described a plant known as “dewberries.” Barton, 
in 1815, must have followed Michaux, though possibly because 
Muhlenberg had led the way, as he used part of Michaux’s de- 
scription of i?. including Michaux’s queried reference “S, 

hispidus? Walt.,” and he calls it the “ high blackberry.” 

After the publication of the works of this quartet of botanists, 
1813 to 1815/ Ait. was the settled name for all high 
blackberries, though Bigelow published his unrecognized R.f rondo-* 
sus in 1824. But Prof. T. G. Porter discovered in 1890 that the 
blackberry on the Pennsylvania hills (they call them mountains) , 
was not the same blackberry as that on the lower Delaware. So 
he named it var. montanus, and later, in 1894, he raised it to a 
species, but montanus being a homonym, in 1896 he renamed it 
Rubus alleghaniensis. Meanwhile, in 1891, Dr. C. F. Millspaugh 
made a find on the mountains of West Virginia, •which Dr. N. L. 
Britton named Rubus Millspaughii, So these names began to be 
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used. A revolution in our Ruhi was at hand, and Prof. L. H, Bailey 
ascertained that R, Millspaughii was a common northern species 
named R, canadensis by Linnaeus in 1753 ; that the southern black- 
berry was not the same as the northern; and, to cap the climaXj 
that R. villosus Ait. was a dewberry. This he announced in 1898 
in his Evolution of our Native Fruits, which is the only compilation 
and the first exposition of the Ruhi of our area. He has given a 
later view in the Cyclopaedia of American Horticulture, 1902. 
These articles are illustrated by many mseful and some invaluable 
figures. 

Professor Bailey, thinking R. alleghaniensis to be different from 
the common northern high blackberry, named the latter Rubus 
nigrobaccuSi but he was mistaken and his name is a synonym. His 
idea of the other high blackberries was not entirely correct ; and 
under the name of Rubus argutus Link — the original specimens of 
which it is impossible to place with certainty, but w^hich are prob- 
ably from an intergrade between R, alleghaniensis and R. Andrew- 
siantiSj since they have some of the distinguishing characters of 
each and certainly lack some of the most distingiiishing ones of R. 
Andrewsianus—he lumped together R. suberectus Hooker and R. 
frondosus Bigelow, as well as most of the odd things of both the 
north and the south, giving its range as '‘from Lake Superior and 
New Brunswick to Florida, Kansas, Oklahoma and Mississippi.’' 

Rubus alleghaniensis is not found Es isiT north. a.B R. canadensis^ 
and near its extreme northern limits has very poor fruit, maturing 
but few drupelets. Some of the extreme northern stations where 
I have collected it are Summerside, Prince Edward Island; Fred- 
enckton, New Brunswick; Moosehead Lake, Maine; the Ottawa 
Valley, Canada; the northern peninsula of Michigan, and Grand 
Rapids, Mich. This is near the 46th parallel, and a straight line 
from Prince Edward Island to Lake Itaska is approximately the 
northern boundary of the range of this species, while its southern 
boundary is not far from Mason and Dixon’s Line, or approxi- 
mately the 40th parallel of north latitude. Some of the extreme 
southern pointB at which I have collected it are Westchester, 
near Philadelphia; Bloomington, Indiana; the bluffs in the northern 
part of St. Louis, Missouri; Wolf Creek, Tennessee; and Asheville, 
North Carolina. It follows down the Alieghanies at a much lower 
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altitude than R. canadensis. No satisfactory figure of this species 
has yet been published. The best is in the fourth voltiiiie of the 
Cyclopaedia of American Horticulture. The figure of R. alle- 
ghaniensis in Britton and Brown’s Illustrated Flora is of this 
species, also. Bigelow figured it in his Medical Botciny in i8i8. 
No complete description of it has yet been published, but B^iiley, 
Porter, and Bigelow have pointed out some of its characters, and 
some are noticed in Rhodora 8: 169, 217. 1906. 

Rubus Andrewsianus Blanchard 

This species was described by Marshall and by Walter as R, 
fmticosus^ and by Elliott and by Barton as R. villosus. It has been 
figured in his Vegetable Materia Medica by Barton, in the Illus- 
trated Flora under the same name, and fully described by me in 
Rhodora 8: 17. 1906. See also under R, alleghaniensis In this 
paper. Its northern limits are Boston, Mavssachusetts; Providence, 
Rhode Island; Granby, Connecticut, on the Massachusetts line; 
Easton, Pennsylvania; Mansfield, 30 miles north of Columbus, 
Ohio; Indianapolis, Indiana; St. Charles, Missouri; and Topeka, 
Kansas. I have personally collected it in those places. Its south- 
ern limit is the Atlantic Ocean and the Gulf of Mexico. Probably 
two thirds of Rhode Island and Connecticut , four fifths of Pennsyl- 
vania, and one third of Ohio, Indiana, and Illinois are not in- 
cluded in the area where this species grows. In the neighborhood 
of Boston this species is not normal, and in a strip bordering the 
Gulf of Mexico, on the evidence of specimens I have seen and 
from a careful examination from Pensacola, Florida, to the 
Alabama line, it is much more slender than this stout, rugged 
species usually is, 

Rubus HispiDus L. 

This species was described for the first time by Linnaeus in 
1753. Michaux named it R, obovalis, Bigelow named it i?. semper- 
virefis, and Hooker, claiming Michaux’s name to be senseless, 
purposely renamed it R. obovatus. This list of Latin adjectives 
pretty well covers its characters. Barton called it R, flagellaris 
Willd. and he knew of a single station in the neighborhood of 
Philadelphia. No extended description appeared befoire 1906, 
when my own was published in Rhodora 8: 212. Its range is 
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nearly the vsame as that of R, alleghaniensis. I have searched 
carefully for it in New England and the maritime provinces of 
Canada, but have not given it much attention in the west and 
south. I have collected it near Washington in Virginia, at Ashe- 
ville, North Carolina, near where Michaux collected it, and in 
Michigan, but I rely mostly on herbarium, specimens in fixing 
its range west of New England. Its slender, slightly hispid form 
is much more common than the very hispid form, which seems to 
have been mistaken by some for R. trivialis and by others for 
R. setosus. The leaves, if not too badly exposed, remain till the 
next season’s growth is well advanced, and flowering specimens 
should, if possible, be secured on which some of the leaves remain. 
Helpful figures are given by both Bailey and Britton. 

Rubus procumbens Muhlenberg 

This is given in Gray’s New Manual as Rubus villosus Kit, 
on the opinion of Professor Bailey, who thinks the specimens from 
which i?. was described, and which be saw in London, are 

the same as our northern dewberry,” which, by the way,- is as 
much southern as northern. However, Bailey says it occurs in 
the south as far as “ Florida, Kansas, Oklahoma and Arizona.” 
R, villosus was described in Hortus Kewensis, which was a descrip- 
tive catalogue of all the plants growing in the Kew Botanic Garden , 
of which Wm. Alton was the head. The descriptions were not 
the work of Aiton, who seems to have been a gardener rather than 
a botanist and deposited dried specimens in the herbarium of Sir 
Joseph Banks, but were written in the herbarium by Solander. 
So Hortus Kewensis is the work of Aiton in the same sense that 
Michaux’s Flora Bor.-Am. is the work of Michaux. The descrip- 
tion is so short and poor that nothing can be made of it. This 
accounts for its so easily deceiving the author of Michaux’s Flora 
and the American botanists. The meaning of the name alone 
caused them to use it. 

It is by no means certain that R. villosits is the same as R. 
procumbens. The illustration Bailey has given of the original speci- 
mens shows a very different plant from the typical R, procumbens. 

The name R. procumbens was first given in Muhlenberg’s 
Catalogue, but Barton, in i8i8, in his Compendium Florae 
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Pliiladelphicae, gave a description that answers all requirements of 
later rules for properly describing a species, Linnaeus included 
it in R. caesius by a reference to Gronovius who thought Clayton’s 
specimens and description (1743) indicated that it was the same 
as the European dewberry, Marshall, in 1785, described it as 
R, hispidus L., Bigelow described it in 1814 as R. trivialis Miclix,, 
and so did Torrey in 1834; but when Dr. A. Gray took hold with 
Torrey they concluded to call it R. canadensis L. The name had 
been in the books for many years. Kalm collected it in Canada. 
Torrey had used the name in 1824 for the Rubus they were about 
to cal! R. triflorus Rich, (now R. puhescens Raf.). This dewberry 
was evidently not R, trivialis Michx. as Torrey had supposech 
Here was a Rubus that might be the long lost R. canadensis. It 
is nevertheless surprising that Gray should have used this name, 
since he had seen the original specimens, and in a note to the 
description in their Flora of North America shows how Lin- 
naeus had unwittingly described it as having ten , five, and three 
leaflets. Having made this correction he seemed to think that i?. 

had been cleared up and was the dewberry under con- 
sideration, when, in fact, the specimen did not have the slightest 
resemblance to it, but was typical as we know it. I 

have seen a photograph of it, which Professor Bailey secured but 
unfortunately has not used in his books. They passed by the good 
name giyen it by Ba^rton and by Muhlenberg. It is more than 
probable that Gray had forgotten how the original specimen 
looked. He had seen Aiton’s specimen of too. 

So the name Torrey and Gray used held undisputed sway till 
Bailey explained the mistake and applied the name i?. vUIosms, But 
Dr* P. A. Rydberg, in Britton’s New Manual, in 1901, restored 
the name Muhlenberg gave it. The only full description is that 
by the wTiter in Rhodora 8: 147. 1906. No good figure of it 
has ever appeared; in fact there are only those given by Bailey 
and the one in the Illustrated Flora. 

Its range covers more square miles than any other blackberry 
in eastern North America. It ranges from the Gulf of Mexico 
to the southern limit of R. canodensis L. To be more specific, 
its eastern limit is the Kennebec River in Maine, and a line due 
west from Portland, Maine, or, about the 44th parallel, is near 
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the northern boundary of its range. It undoubtedly occurs in 
every state east of the Rocky Mountains, with possibly the excep- 
tion of North Dakota, It is not everywhere equally abundant. 
In the northern parts of Ohio and Indiana it is scarce, though 
abundant on the shore of Lake Michigan. It is the same plant 
wherever found, the same in Boston as in Pensacola, New York 
as in Oklahoma, Michigan as in Georgia. 

Rubus trivialis Michaux 

Walter, in 1788, apparently described this species as R. hispi- 
dus; Michaux’s name and description appeared in 1803; Elliott, 
in 1822, also used the name R. trivialis^ and his description is 
perhaps the best that has yet appeared. Its range is from south- 
eastern Virginia to Oklahoma and Texas, and forms of it occur in 
the mountains of New Mexico and Arizona. It is especially 
abundant in the sandy pine region near the coast, its northern 
limit being a curved line extending from Norfolk, Virginia, through 
Raleigh, North Carolina, Columbia, South Carolina, Milledgeville, 
Georgia; to Fort Smith, Arkansas, and Muscogee and Oklahoma 
City, Oklahoma. I collected it in the last three places named. It 
and R. procumbens are about equally abundant at Montgomery, 
Tuskegee, and Opelika, Alabama, but in western Florida R, 
greatly preponderates. Michaux gave its range as Caro- 
lina and Pennsylvania, and this caused botanists to think he in- 
cluded i?. procumbens in his species. Many have confounded it 
with R, Mspidus also. It was figured by Guimpel in 1825, and 
one of the two original specimens collected by Michaux is shown 
in the Cyclopaedia of American Horticulture (1902). 

Rubus recurvans Blanchard 

This vspecies was described by me in Rhodora 6 : 223. 1904, 

It had never been recognized as a species though it is very distinct. 
This is not surprising since several other good species were not 
recognized till recently. When It was abundant people often 
called it the ''half-high” blackberry as they call Vaccinium 
vacillans the half-high blueberry.. When Bailey published R, 
villosus vdx, Randii some botanists used that name for it, but 
Bailey seems to have considered it to be a blackberry-dewberry 
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hybrid. His two illustrations on pages 315 and 31:7 in Evolution 
of our Native Fruits, also reproduced in the Cyclopaedia of 
American Horticulture, are probably of this species. They give 
but a poor idea of the species, however. The halftone is poorly 
made from a poor specimen, and the etching is intended to show 
only the fruit. The characters of this species, in fact, are as good 
and as constant as those of any other; it is exactly the same in 
Michigan as in Massachusetts; and it is found at least one hundred 
miles from any station of the dewberry. Its range is from western 
Maine to Iowa. It is common or frequent throughout most of 
New England west of the Kennebec River, and I have collected 
it in Ottawa, Canada; Plattsburg, Oswego, and Rochester, New 
York; in many places in and around Ann Arbor and Lansing, 
Michigan; and at Mason City and Ames, Iowa. 

Rubus CHNEiFOLius Pursli 

This species was first described by Walter in his Flora Caro- 
liniana, in 1788, as i?. parvifolius, hut his name had already 
been used and it takes Pursh^s more descriptive name, which he 
gave it in 1814. The description of it given by Pursli wEvS im- 
proved on by Elliott in 1822. Its range is from the Connecticut 
River in Connecticut to the Mississippi River and perhaps beyond. 
In going south from Louisville, Kentucky, I found it first at 
Decatur, Alabama. In Florida it seemed to be the common 
“ briar.'v In some places it seems to intergrade with R, Andrewsia- 
nus. Suggestive figures are given by Bailey in connection with his 
writings on Rubus, 

In addition to these there are some others with a I'ange great 
enough to be of interest to botanists generally. An important 
one is 

Rubus frondgsus Bigelow 

This species, which I resurrected from seeming oblivion in 
1906, is found from Boston to Washington, in a strip bounded by 
the ocean on one side and a line marked by the following stations 
on the other side: Clinton, Mass,; Hartford, Conn.; Lancaster, 
Pa.; and Fairfax, Va. Bigelow described it in 1824. The 
announcement of the refinding of this lost species and a short 
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description are in Rhodora 8: 217. 1906. The southern form^ 
which is somewhat different from the northern, I described in 
Torreya 7: 55. 1907 as R. philadelphicus. I am by no means 
certain this separation should be given up. R, frojzdosus is 
abundant in and all around Boston. I collected it also in many 
other places in central and southeastern Massachusetts, and found 
it abundant in the vicinity of Providence, Rhode Island. It is 
scattered over much of Connecticut, is abundant in all directions 
around Philadelphia, and occurs about Lancaster, Pennsylvania. 
About Washington as far as Fairfax, Virginia, it was plentiful. 
Specimens of R. canadensis L., especially flowering ones, are found 
in northern herbaria labeled var. frondosus, for Torrey and after 
him Gray never recognized it as more than a variety of R. villosus. 
The total misconception Gray had of it is shown by the query ‘Ms 
this frondosusV on a sheet in the Columbia University Herbarium 
of a leafy-bracted raceme of i?. alleghaniensis; that is, it is a long, 
normal raceme except that nearly all of the pedicels are subtended 
by unifoliate leaves, a form not rare if one is watching for the 
unusual forms. Beck and Eaton both accepted it as a species, 
as they made a rule to omit nothing ever proposed. 

Then there is an interesting class of blackberries found chiefly 
and possibly only east of the meridian of Philadelphia, from eastern 
New York to or nearly to the Gulf of St. Lawrence, of which no 
mention was made before 1824, when Bigelow published d* 

Rubus SETOSus Bigelow 

Torrey and Gray accepted this so far as to make it a variety 
of R, hispidus on the strength of two specimens sent by Bigelow, 
and Beck and Eaton accepted it as a species of course. Since 
Rubus has been examined more carefully, within the last twenty 
years, the name R. setosus has been used as a blanket name for 
this whole class; but there is such a diversity of forms that the 
name does not convey a very definite idea. It has been proposed 
to divide it up sufficiently to ni3*fee it possible to know by name the 
principal forms. In the York State Herbarium at Albany 
there was (and is ) , a specimeh of R. hispidus, not particular- 
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ill 1891 Prof. C. H. Peck found at the base of the Adiroii- 
dacks a peculiar setose, erect or partly erect blackberry, he gave 
it a new name, R. hispidus var. suberectiis. In 1901, in Britton’s 
New Manual, Rydberg raised this to specific rank since it 
differed a good deal from Bigelow’s two specimens of R. selosus. 
He could not use Peck’s varietal name as it would be a homonym, 
so he published it as R. nigricans, Peck’s dewberry. This was the 
first segregation. This plant is the erect or nearly erect, often 
erect, 5-foliolate, soft-stemmed, densely soft-bristled form, having 
abundant glandular hairs, the common form in moist situations 
at low altitudes, and often in dry places at higher altitudewS—the 
common form in Vermont and Ne^w Hampshire. In Connecticut 
it is found in low places. The type specimen is figured in Bailey’s 
Evolution of Our Native Fruits and in the Illustrated Flora. 
Another segregate is R. semisetosus, published by me in Rhodora 
9: 8. 1907. This prefers dry land, has terete, hard stems, is 

seldom quite erect, and has retrorse, bristle-pointed prickles ; it is 
especially abundant in Connecticut on the sand plains. Still 
anothersegregate appears in Rhodora 8: 213. 1906 as R. hispidus 
vd.r. major. Some forms of R, Mspidus are so coarse, so different 
from the most hispid forms that appeal to one as R. hispidtis y 
a name and a place for them seems desirable.^^^^ ^ ^ 

There is yet another plant having a slight suggestion of 
this group and very abundant in Vermont, especially in the 
higher parts, which I named and described in the American 
Botanist for July 1904, p. i, as Rubus mrmonianus. This was 
V mistakenly assumed by Hhe’ authors'of/Gray’s-New 'Manual to be 
\R. Rydb.';;' There' ;'is' still ■■■■left - a darge ' amount of this 

'setosus aggregate'.tO' which .' to' apply the name R, setosus after these 
segregations have been mad:e, especially of the decumbent, soft- 
bristly, trifoliolate forms. 

In Maine and the maritime provinces of Canada there are 
four species that have a wide range, all of which w^ere described 
by me in Rhodora in 1906. Rubus amabilis, since renamed Rubus 
amicalis, ranges from southwestern Maine to the Gulf of St. 
Lawrence. While I have not yet found any new stations in 
Maine, I have collected it in many places in southern New Bruns- 
wick and in Nova Scotia, where it is especially abundant in the 
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Annapolis Valley. It is very constant in form, and I have seen 
no tendency to vary, which, in an abundant blackberry is very 
unusual. 

Rtibus glandicaulis , also very distinct, has a wide range. It is 
frequent throughout southern Maine as far north as Brownviile 
and Bangor, and in southwestern New Brunswick to Frederickton 
Junction, and occurs in Nova Scotia. This, or forms close to it, 
I have collected on Lake Winnepesaukee, New Hampshire, and 
at Lenoxville, Province of Quebec. 

Rubus multiformis is a species that is somewhat variable, and 
occurs from southwestern Maine to Sydney, Cape Breton Island. 
Throughout this long stretch it is the only trailing blackberry 
that you often see except R. hispidus. Its shining green 5-foliolate 
leaves, the leaflets long and very narrow, are very noticeable. 

Rubus recurvicaulis vdiiigts from Marblehead, Massachusetts, 
to Bar Harbor, Maine. On Mt. Desert Island it is very abundant 
and I collected what is probably this species near Halifax, Nova 
Scotia. Prof. M. L. Fernald regards this as the true Randii 

(Bailey) Rydb. in Gray's New Manual. It is impossible to tell, 
as the original specimens are manifestly aberrant no matter what 
they are. Nothing matches them and all sorts of odd things have 
been thrown into R. covers. But R. recumcauUs is a 

very distinct species. I have visited Mr. Rand's stations, using a 
large scale map on which he marked them and with directions 
orally and carefully given me, but I found nothing at one station 
and something very different, but odd, at the other. Unless Mr. 
Rand himself rediscovers his stations and gets better material, 
his species cannot be maintained. No R. recumcauUs was found 
in the neighborhood of his stations though I took much pains to 
examine. My chief object in spending so much time there (over 
a vreek) was to clear up R. Randii if possible. 

There are undoubtedly many local species of blackberries in 
our area. Most of them will never be described, or if they are 
will soon be forgotten. There is a practical as well as scientific 
side to systematic botany. The world will not bother with an 
interminable number of species in a genus. The way that Gan- 
doger is ignored and Rafinesque was ridiculed shows it. The 
number of species in Aster^ Cratctegus, Rosa^ Rubus, etc., must have 
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some limit. ' Some day a second, perhaps greater Limiaeus, a 
species and genus smasher will appear who will be idolized in the 
future as Linnaeus is [?] today. 

Of the various species of Rubus I have described, according to 
what has already become known, some wall be found to be only 
local, some wdll have a limited range, and some as I have already 
found will have a wide range. Whether the blackberries in our 
area have been evoluted, mutated, or hybridized from one, two, 
or ten original species is a matter of pure speculation, though in- 
teresting and profitable no doubt, but that names are needed for 
a reasonable number of the common forms is a fact so patent that 
argument is unnecessary. The attempt to use formulas of pedi- 
gree for plant names reminds one of the pre-Linnaean nomencla- 
ture. Such a formula as R, alleghaniensis M X i?. proctmbens }4. 
X R^ Andrewsianus which is one of the simplest, for the name 
of a common and constant plant is not likely to appeal to most 
people, though it might be very useful in describing a plant. It is 
also useful in marking odd specimens in the herbarium, and may 
well be introduced into floras to a limited extent. 

My observations lead me to think that Mr. E. P. BicknelFs 
R, Baileyamis is a shade form of i?. procumbens, that his i?. 
Enslenii is a common sand form of the same species, and, if these 
two assumed species, were transplanted so as to grow under such 
conditions as typical R. procumbens usually has, they would in 
time return to a form unmistakably that of It is 

to be hoped he will thus transplant them. If R.flagellaris Willcl. 
is an American plant it probably is a iom ot'R.:hi$pidus. The 
figure to which Mr. Bicknell refers does not indicate^ a remark- 
able variation from R. hispUus: I have never seen a constant 
intergrade between R. kispidus and R. procumbens, but I have 
seen many that were not constant. 

I have not seen all of Mr. Ashe s Rubi but his R. Boyntmi is 
a good local species, very frequent in much of Buncombe County, 
North Carolina, as I know from observation. R, flaridus Tratt, 
may be a local species, but it cannot have a great range, unless, as 
I suspect, it is a name given to the terete ends of a form of R. 
Andrewsianus not rare around Philadelphia and Washington. 
This form has recurving branches which are armed with recurved 
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prickles, and specimens from different parts of such a plant might 
easily be mistaken for two species. 

On the evidence of some very divergent forms of R. trivialis 
which I saw in Alabama, and from specimens I have seen, some 
very interesting developments may be expected in Texas, Louis- 
iana, and Mississippi. R. trivialis seems to grade into some coarse 
forms, some of which have a very different form of inflorescence. 
Robin, in his Flore Louisianaise, described two Rubi which, he 
wrote, were abundant in Louisiana, and Rafinesque gave them 
names. His R. nitidus is undoubtedly R. trivialis, and his R. 
angulatus ought to be recognized. 

Westminster, Vt. 
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The ferns and flowering plants of Nantucket — VIII 

Eugene P. Bicknell 

ROSACEAE (continued) 

Spiraea LATIF01.IA (Ait.) Borkh: 

Uncommon ; a few between Siasconset and SauFs 

Hills (1899) and west of Sahkaty (1906) ; a considerable growth 
at Rotten Pumpkin Pond, in full flower, Aug. I I, 1906. 

SPIRAEA' TOMENTOSA U." 

Scarce, but widely scattered; often undersized. Below the 
Cliff ’u; Maxcy's Pond; the Woodsy Quaise. 

Fragaria virginiana Duchesne. 

Common in fields, thickets, and grassy places generally, some- 
times in pure sand. First ripe fruit June 10, 1911, but some 
plants still in blossom June 15. 

FrAGARIA, VESCA L.', 

Well established in the thorn lot, growing with Fra^am 
wrgmawa in the grass along-'\the..fen.ces.'' . 'Green 'fruit /and aome 
remaining flowers June 19, 1910. Rather a small form of the 
species, the fruit hemispheric to subglobose. 

Argentina Anserina (L.) Rydb. 

Found at one spot only, on the western side of the island near 
the south shore, close to a small pond lying between Plummock 
Pond and the life-saving station. Here, on June 7, 1910, a shallow 
grassy depression in the sandy plain, some seven by eight paces 
in extent, was starred with its earliest flowers. Flowers commonly 
smaller than those of Argentina liioralis,, spreading 2-2.8 cm., 
[The Bulletin for September 1911 (38: 399-446. pi. 18, ig) was issued 6 O 1911.] 
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in color more of a lemon yellow, the petals not emarginate; larger 
leaves 2.5 dm. long with leaflets over 5 cm.; young leaves silvery 
sericeous on the upper surface, becoming bright light green and 
giabrate; roots simpler, stouter, and more woody than in A. 
Utoralis, often subtuberous thickened. 

'‘'Argentina litoralis' Rydb. 

Local about the borders of salt marshes along the harbor from 
Quaise to Polpis, also by Sachacha Pond; common in a brackish or 
nearly fresh meadow at Shawkemo; not found on the south shore. 
In full flower June 2, 1909, June 7, 1908, June 20, 1910; some 
plants still in bloom Aug. 5, 1906. Flowers variable in .size, the 
largest having a spread of 3-*-3.5 cm. ; petals deeper yellow than 
those of the preceding species, emarginate; leaves bright green 
and glabrous on the upper surface. Occasionally in moist places 
where the soil has been enriched by deposits of eelgrass, the plant 
takes on an unusually strong growth, the leaves becoming over 
3 dm. long, with leaflets over 5 cm.; in harder or drier soils it is 
often notably reduced in size. 

POTENXILLA ARGENTEA L. 

Common in sandy fields, especially in the towm region, but 
extending across the island from Madequet to Quidnet. Just in 
flower May 31, 1909, June 3, 1911, June 15, 1910; late flowers 
at one locality Sept. 19, 1909. 

POTENTILLAUVIONSPELIENSIS L. 

Not common, but occurring in nearly all quarters of the island, 
usually, however, solitary plants or only a few together. Found 
, in waste spots and' near cultivated ■ land, as well as in low. grounds 
'"'.■at remoter places, as at; Pout .Pond,', Wigwam Pond, and'. Po'como 
Head: Pond.' ,Not:yet in .flower June. 7,,''r909;'',fres,hly' in, blootil' 
■ ' June' 1909; a single,. plant -bearing 'flowers Sept. 21, 1907. " ' 

iP6TENTlLLA',".'GA.NABENSIS L.-'.-- Jv ' 

Common in fields and thickets. Freshly in flower May 30, 
1909, June 3, 1911. 

POTENTILLA SIMPLEX Michx. 

Frequent in damp thickets and low grounds; first flowers June 
2, 1909, June 7, 1908. 
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*Pgtentilla pumila Poir. 

Common in dry open places in poor or sandy soil. Among the 
Miacomet pines, where the trees grow thickly and the soil remains 
damp beneath their protecting shade, there grows a form of this 
species, I do not determine it to be any other, which departs widely 
in appearance from the typical plant. , It is marked by very 
delicate structure throughout, slenderly filiform and fiexuous stems 
and pedicels, and rather large bright green leaves, the thinly 
pubescent leaflets becoming broadly cuneate-obovate and saliently 
dentate or incised mostly above the middle. With it occurs a 
form of Potentilla canadensis somewhat similarly modified but in 
less notable degree. 

■Gbum""Canadense Jacq. 

Rather common in thickets on the eastern side of the island 
from Shawkemo to Squam. A few plants remaining in flower by 
the middle of August, 1906; a single belated blossom Sept. 17, 1907. 
No flower buds visible up to June 26, 1910. 

Note , — It appears that through an error now’’ impossible to 
account for, the name virginiannm h. somehow found its way 
into Mrs. Owen's catalogue. Mr. F. G. Floyd has recently written 
to Mrs. Owen in regard to the status of this species as a Nantucket 
plant and has kindly sent me her reply, in which she entirely 
repudiates that entry in her list and expresses the wish that it be 
corrected. Mrs. Owen writes that she has consulted the original 
notes and records on which her catalogue was based, which contain 
no reference whatever to the plant in question, “ which she never 
found herself or had reported by ariy body else from Nantucket.'*' 

Ag'rimonia . grtposepala Wallr. .. ■■■..■ 

A, hirsuta (Muhl.) Bicknell. 

Frequent in thickets throughout the same section of the island 
occupied by Geum canadense, doaA often growing with it. 

Conformity with the practise of the day leads me to use for 
this species the name given by Wallrotb, an appropriate name 
indeed, but nevertheless one junior by some thirty years to that 
bestowed by Muhlenberg, whose good botanical eye first saw a 
distinctively American plant in our species hitherto viewed as a 
plant of Europe. The priority of Muhlenberg, how^ever rejected 
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by the rulings of the day and hour, may not, perhaps, for all 
botanical time be held in disregard* For it is not impossible, to 
conceive that the course of nomenclatural reform in its ebb and 
flow may some day finally swing true to the line of organic morals, 
receiving for this plant, as for many another, the distinctive 
name by which it was first baptized into the annals of botany* 
In an early chapter of Genesis we find a primary if not now con- 
trolling law of nomenclature first laid down, 

^Agrimonia Bickneilii (Kearney) Rydb, comb, nov* 

A, mollis var. Bickneilii Kearney. 

Infrequent or rare; a few plants at the border of a thicket in 
Squam and at two stations in Quaise (1906), in full flower Aug. 13 ; 
Watt’s Run bank June 15, 1908, a few plants not yet in bud. 
Rosa Carolina L. 

Common in swamps and low grounds. 

Rosa virginiana Mill. 

Abundant either in dry or moist soils, often massed in extensive 
growths and forming an entanglement of formidable character 
about the borders of low thickets and on banks passing down to 
pond holes or low grounds. First flowers June 17, 1908, June 17, 
1910; not yet generally in flower June 23; a few flowers remaining 
Sept. 10, 1907, 

^^Rosa' sp.? 

I do not venture here to add a new name in a group of roses 
having already a too perplexed synonymy, and yet I would 
give express recognition to a rose closely allied ' to Rosa virginiana^ 
which nevertheless seems , to' announce itself with some emphasis 
'ms being not the same.'. 'It is primarily distingiushed. by: pyriform 
fruit, narrowed towardS' the. base 'or decursive , on the peduncle. 
In typical Rosa virginiana the broadly depressed globose fruitr 
expanded abruptly from the peduncle, contrasts notably with that 

this '.Nantucket and "Long Island,, rose,, which is^ , found,. :growing' 
with 'it,. 'less" of ten', intermixed’ thankin' separate ass.o'ci.ated: 'colonies.' 
It remains to be determined whether forms appearing intermediate 
between the two represent natural transitions from one to the 
other or are a result of hybridization. It has not appeared that 
the marked differences in the fruit are attributable to the presence 
of a fungus or to insect agency. 
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As compared with Rosa virginiana typical examples of this 
associated rose differ in their more slender, straighter, and longer 
infrastipiilar spines and less numerous prickles; numerous often 
crowded leaves, vsmaller. and narrower more membranous stipules 
and leaflets, the latter more narrowed to the base and finely serrate 
with very acute teeth, dark green and shining above, pale or lighter 
green beneath; flowers fewer and less clustered, commonly 1-3, 
not large, spreading about 5 cm., the petals deeply emarginate; 
fruit lighter red, more or less pyriform, or tapering into the 
peduncle, contracted or narrowed to a smaller orifice and with 
thicker walls; calyx lobes densely glandular, often much elongated, 
narrow, in fruit often widely ascending or suberect, commonly 
lobed much as in Rosa hnmilis, 

'^‘Rosa cinnamomea 'L. 

Several scattered plants along an old field south of the towm, 
June 12, 1908, just in flow^er. 

Rosa'.rubiginosacL. ■, 

First observed in 1904, a clump over five feet high in an old 
field north of the town, wliere it must have been established for 
many years; fence corner west of the town; two clusters in a 
field southwest of Millbrook Swamp (1908); a single bush on the 
county fair grounds (1909). 

*Rosa rugosa Thunb. ' 

Straying energetically from cultivation and sometimes ap- 
pearing far from planted grounds. A single plant by the roadside 
north of the town, first observed in September 1899, had become a 
conspicuous growth in 1904. tip to that time this rose had not 
been noticed elsewhere outside of cultivation except in a neglected 
lot above the “Cliff,” where it had long been established and where 
it has spread extensively in recent years. In 1908 it had sprung 
up in several places by fence borders in the neighborhood of the 
town and was observed on the bluff at Siasconset, The following 
year single clusters w^ere found at Shawtemo and at as remote and 
desolate a spot as among the sand dunes in the southwestern ex- 
tremity of the island . An even more remote station wms the sandy 
shore of Tuckernuck, w^here a fine cluster in full flow^er was ob- 
served on June 17, 1911. In 1910 an isolated patch flowered in a 
meadow below the “Cliff.” First flowers June i, 1909, June 3, 1911. 
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Tlie tenacity with which, this rose keeps its footliold, wlie.ii, once 
rooted is well shown by a vigorous cluster, wliicli was found in 
1907 flowering 01.1 the exposed ocean front on the sliore of 

the island, at the site of the old Surfside hotel. The hotel, I aiii" 
told, was de.molished in 1901 a.nd had been abandoned some years 
earlier, and this rose remained the sole vestige of the. planting 
that had brightened the wind-swept and barren spot nearly a 
decade before. 

^Pyrus communis L. 

Occasionally met with in a wild state, sometimes in far out of 
the way places. Small trees are frequent in pine vscrub south and 
southeast of the town. A single tree, about seven feet high, grows 
in a wild thicket towards Quidnet, and a small tree similarly iso- 
lated was found in Squam.' The only wild tree met with, bearing 
fruit, grows among scattered pines on the commons, perhaps two 
miles east of the town; on June 14, 1911, it was about nine feet 
in height and measured eighteen inches around, six inches above 
the base. 

’^'Malus Malus (L.) ' Britton. 

frequent among the pines along the old south road, where, 
I was told, it produces an abundance of small fruit; occasional by 
roadsides and in old fields, often in a dwarfed or straggling condi- 
tion; Squam; Surfside ■ road; on the bluff at' Siasconset; a' tree" 
about fifteen feet high in woodland at Beechwood. Still in blossom 
■■■June I;, 1909. . 

;ARONIAVARimTIFOLIA(L.)-MediCL' 

, Common :'in loW; thickets ■and. pond'.' bo,rders as well as in per- 
: fectly :dry soils,' even, in pine woodland. ^ Just in bioom May 30, 
909.; every wbere^' in conspicuous' blossom June..' 17, ■ 

^Aronia atropurpurea Britton. 

Common in dry open places as well as in low grounds. Often 
untypical, indicating an involved relationship with the preceding. 
First flowers May 30, 1909; some blowssoms remaining June 15, 
1910. 

*Aronia nigra (Wind.) Britton. 

Infrequent, boggy spots near Gibbs Pond; Wigwam Pond; west 

::;.;.o|i'he|aGha;;fbp:; 
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cluster^ perfectly typical, in a dry pine grove on the Surfside road. 
First flowers May 30, 1909. Petals sometimes rose color in dr^dng. 

Amelanchier canadensis (L.) Medic, 

Thickets and banks, mainly on the eastern side of the island; 
pine barrens east of Hummock Pond, some flowers as late as June 
12, 1909. The largest examples, found at Beechwood and in 
Quaise, were 15-20 inches in circumference and were estimated to 
be twenty to twxmty-five feet in height, their leaves becoming as 
large as ii cm. long by 6 cm. wide, many of them deeply cordate. 
One of the stoutest examples of the species I have ever seen 
was met with on Tuckernuck, June 17, 1911; although not more 
than twenty feet tall it measured forty- two inches around near 
the base, and thirty inches around above the first fork of the trunk. 

It was unexpected to find thriving on Nantucket a tree having 
elsewhere so strong a bent for wooded hillsides and rocky sur- 
roundings, Here the absence of such conditions has forced it 
occasionally into low thickets in association with Amelanchier 
aUongifolia; and, growing with the typical forms, there occur 
others difficult to assign as between one and the other of these 
Juneberries. With two so closely related species placed in asso- 
ciation, intercrossing might well be expected, and these interme- 
diate forms are perhaps thus to be explained. 

^Amelanchier OBLONGiFOLiA (T. & G.) Roem. 

Common in low thickets. Full racemes of flowers as late as 
June 3, 1909; other individuals out of bloom and bearing green 
fruit by May 30. Petals 8-14 mm. long by 2.5-4 mm. wide. 
The largest tree observed was in a wet thicket in Pocomo and 
measured twenty-three inches in circumference about a foot above 
the base. ■ v 

^Amelanchier nantucketense sp.' nov. 

An erect, at length compactly much branched and very leafy 
shrub 1.5 dm. to 2 m. high, the bark of the younger parts purplish 
brown becoming dark gray; leaves often crowded, firm, thickened 
at maturity, dark bluish green on the upper surface with a sub- 
glaucous bloom, at length shining, pale beneath, especially at full 
maturity, those of the woody branches commonly small, often 
only 2-3 cm. long and 1.5-2 cm. wide, oval or elliptic and abruptly 
rounded at each end, or broadened above and more or less cuneate 
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at the base, finely and acutely serrulate or serrate, especially 
above, often entire towards the base, in. vernation densely rufescent 
or white-tonieiitiilose, especially on the lower surface, early be- 
coming glabrous beneath but long retaining scatt.en^d hairs on 
the upper ' face; petioles mostly .1-1.5 cm. 'dong, s()(),ri glabrous; 
leaves of the shoots and young branches .becoming 5 cm. or more 
long and broad, many cuneate-obovate and coarsely dentate-ser- 
rate, the primary veins with rather broad interspaces; racemes 
numerous, short, erect, terminating short leafy branchlets 2-5 
cm. long, which are erectly disposed along short or elongated erect 
or ascending branches, the axis and pedicels early glalirous ; flowers 
6-14, crowded in small spikelike racemes; pedicels firm, somewhat 
clavate, mostly i-i.S cm. long; calyx lobes rather narrow, lanceo- 
late, acute or attenuate, early reflexed; petals very small, narrowly 
linear or spatulate, frequently involute, 3-4 mm. long, i mm. wide 
distally; fruit small, globose, reddish purple^ slightly glaucous, 
the surface of the ovary glabrous. 

Common on Nantucket in low grounds about the borders of 
swamps, as well as on the dry moorland and in pine barren^. 
Passing out of bloom towards the end of May, ^ flowers 
sometimes remaining into the second week of June. Young fruit 
also at the end of May, becoming mature a month later. 

Type near Reed Pond, May 30, 1909, in flower and young fruit; 
young fruit and leaves of young branch June 10, 1908, in the 
herbarium of the N. Y. Botanical Garden. 

Almost the first one of the not readily determinable plants of 
Nantucket 'which drew iny 'attention on ra,y earlier visits to the' 
island is the Juneberry here described. This shrub has since 
been referred' by ..Dr. B. L. Robinson, 'on the 'bast's of specimens 
collected on Naiitucket by Judge J. Rt Cliiirchill, in 1904, to his 
new var. micropetala oi AmelancMero the type of which 

■'was from. '‘fledges towards the summit of Blue Hill, Milton, Mass/' 
(Rhodora 10:33. 12 Mr 1908.) I have not Ijeen able to convince 

myself that the low and small-flowered Juneberry which finds its 
-.Hora'e.pn. ledges', and exposed rocky.'' places is the same as the seem- 
ingly very local and coastwise Nantucket shrub. The rockdoving 
species is the plant described by Dr. N. L. Britton under the 
name Amelanchier spicata (Lam.) Dec. It is common along the 
crest of the Palisades of the Hudson River, growing on the most 
exposed ledges, and is found also rooted in the crevices of rocks 
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on Manhattan Island as well as in similar situations in Connecticut, 
New Jersey, and Pennsylvania. A number of years ago this plant 
was made the subject of careful study by Doctor Britton and 
m^^self and we could then reach no other conclusion than that it 
was an unrecognized species. Subsequently Doctor Britton con- 
sulted, at Paris, the type of Lamarck's plant and was satisfied 
that it established the identity of our saxicolous species. 

A character of this plant (A, spicata), although not of primary 
import, nevertheless having a suggestive value, is the white woolly 
exposed surface of the ovary. By this the plant would seem to 
be allied to Am>elanchier rotundifolia (Michx.) Roem. [A. sanguinea 
(Pursh) LindL], and additional evidence of such relationship is seen 
in the form taken occasionally by the leaves and in the pronounced 
close venation which they sometimes develop. Amelanchier nan- 
tucketense^ on the other hand, is undoubtedly in closer relationship 
v^ith Amelanchier oblongifolia and, like that species, has the top of 
the ovary nearly or quite glabrous. Both are to be found growing 
together on Nantucket, displaying contrasts of leaf and flower 
which I do not think have been given undue recognition in the dis- 
position here made of the new plant. A Jimeberry collected in 
a bog at Long Pond, Aug. 12, 1906, growing with this species and 
with A A oblongifolia y appears to be intermediate between them 
and is quite probably a hybrid, 

Crataegus 

It appears that, instead of a single species of white thorn, which 
it has been supposed was the sole representative of its group native 
on Nantucket, four or quite possibly five native species belong to 
the island's flora. One of these, Crataegus pruinosa (Wendl.) 
C. Koeh, grows also on Tuckernuck Island and on Chappaquiddick 
Island, Marthas Vineyard; another, Crataegus chrysocarp'a 'hsh^^ 
of which only a single shrub was met "with on Nantucket, is on 
Marthas Vineyard rather frequent; still another, Crataegus' Bick- 
wZIff Eggleston, frequent on Nantucket, is not known to occur 
anywhere else. The comparison is interesting, that of four species 
collected on Marthas Vineyard two have not been found on 
Nantucket, one of whichi Crataegus schizophylla Eggleston, is, so 
far as we now know, endemic on Marthas Vineyard, paralleling 
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the case of Crataegus Bicknellii of the more eastward island. , It 
should be said that these two endemic thorns are not at all closely 
related, belonging, indeed, to very different sections of their group. 

For the determinations of all the species I am indebted to Mr, 
W. W. Eggleston, who has kindly examined my entire series of 
Crataegus specimens collected prior to the present year, and 
supplied the names here employed. 

Crataegus Crus-galli L. 

Mrs. Owen, in her catalogue, speaking of the cockspur thorn, 
says hedge enclosing a tract of land west of the town, set out 
by William Henry Gardner about 1830 and adds ^‘no wild plant 
has yet [1888] been reported on the island.” A decade later the 
status of this thorn on Nantucket had undergone considerable 
change. It was found in 1899 that low bushes and small trees 
had established themselves here and there by roadsides and in old 
fields and thickets, west and southwest of the town, extending 
as far as Hummock Pond and the western edge of Trot’s swamp. 
The species is, however, spreading very slowly, and more recent 
years have witnessed little increase in its numbers. The largest 
of these wild trees grows at the border of Millbrook Swamp and 
in 1904 was estimated to be over ten feet in height. There is also 
a colony of trees in the town, at the foot of the ” Cliff,” and an old 
tree surrounded by a numerous scattered progeny among the 
pines on the site of the old O’Connell farm. This tree has a basal 
girth of thirty-three inches, and from its size would appear to be 
contemporaneous with the old Gardner trees. The original hedge 
'uf over three quarters of acentury ago 'is, still, in existence, skirting" 
a grassy tract of rather low ground which has come to be known 
as , the thorn; lot.. The larger of these ^ trees, gray ■ and shaggy with' 
age, must be rather more than twenty feet in height although many 
of them are scarcely over half that stature; a few are Icvss than a 
foot' in circumference . near the base:, but some of the 'truiikvS ''are 
of much greater size, the largest having a basal girth of nearly 
forty-five inches. 

This introduced species comes into bloom about two weeks 
later than any of the native Nantucket thorns; first flowers June 
17, 1908, June 15, 1910, June 16, 1911. 
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"‘CrataeCxUS chrysocarpa Ashe. 

C. rotundifolia of the manuals. 

A single compact bush about eight feet high, formed of several 
trunks, grows in a roadside thicket close to the boundary between 
Quaise and Polpis. It was first observed June 9, 1909, then passing 
■out of bloom, most of the corymbs having lost their petals. Close 
to it a group of the following species wms white with freshly opened 
blossoms. No other individual of this thorn was met with, nor 
was any other white-anthered species found on Nantucket. This 
■seems to be the earliest flowering of the island ^s native thorns. 
Its leaves and flowers are smaller than those of any of the other 
species. 

^Crataegus Bicknellii Eggleston. 

Discovered on Aug. 16, 1906, in Squam near the Quidnet 
road ; a scattered group of treelike shrubs, the tallest about eight 
feet high. It was subsequently found in dry thickets or adjoining 
open ground in Shawkemo, Quaise, Polpis, and Squam, altogether 
at twelve or more separate stations in the northeastern quarter 
of the island. The largest examples are of the proportions of 
small trees, having a strong main trunk 12 to 14.5 inches in girth 
near the base. It flowers profusely, however, at a height of four to 
six feet while still having the conformation of a shrub. In full blos- 
som June 7, X908, June 9, 1909, June TO, 1911; first flowers June 
4, 1909; red fruit Sept. 17, 1907. Flowering rather later than any 
other of the island’s native thorns and more conspicuous when in 
full blossom. Flowers spreading 2-3 cm. ; leaves more coriaceous 
and shining than those of any other of the native species and more 
deeply and acutely lobed ; thorns stouter. 

' '*Crataegius PRUiNOSA (Wendl.)'.C. Koch.t , 

the same parts of the island occupied by CraiaegHs. 
' 'Bicknellii and in similar situatiGns, but rather more widely spread. 
In only one instance were the two species seen actually together, 
although in several cases they occupied adjacent thickets. The 
nearest points to the town, where it was observed, are on the com- 
mons less than one and a half miles to the east, and near the shore 
at Shimmo Creek. On an exposed knoll, it here forms a close low 
growth among scrub oak and beech plum and was in full blossom 
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June 2, 1910. Farther east, in a more protected thicket beyond, 
Abra,iibs Point, it reaches a height of ten feet and seems to l;)lootti 
a few days later; isolated groups occur also in thickets in Qiiaise, 
in Shawkemo, at Pocomo Head Pond, where it was passing out 
of bloom June 12, 1909, and at several localities in Squani. A 
small colony was also discovered on Tuckernuck, on a visit made 
to that island on June 17, 1911. Flowers spreading 1.75-2 cm.; 
the petals sometimes tinged with pink; leaves thinner than in any 
other of the Nantucket species, the thorns longer and more 
slender. Well developed green fruit was collected June 26, 191G* 
A tree growing at the border of Dyleave Swamp was perhaps the 
largest native thorn tree seen on the island, having a height of 
perhaps fourteen feet and a spread of six paces. 

Specimens from several of the stations show rather marked 
differences and may represent more than one species. Mr. Eggles- 
ton considers it unsafe to express an opinion on this point until 
mature fruit is collected. Specimems from the Abram^s Point 
station differ from all the others in having slightly pubescent to 
loosely villous corymbs. 

There is also a form of Crataegus on Nantucket that I have 
collected at three stations, in Shawkemo, Wauwinet, and Squani, 
which is almost certainly distinct from Crataegus pruinosa, having- 
more deeply and acutely lobed leaves of firmer texture, stouter 
thorns, and rather larger flowers, the number of stamens vsome- 
times less than tvcenty and even reduced to ten or twelve. All 
of these are characters that ivould be derivable from Crataegus 
Bichiellii, and it would seem to be quite possible that this ambigu- 
ous thorn is a hybrid of that species and Craiaegus pruinosa, I 
do not myself, however, dare venture into the taxonomy of our 
wild thorns, and up to the moment of going to press have had no 
opportunity of submitting this case to the expert Judgment of 
■ Mr. Eggleston. 

"^Crataegus "MACROSPERMA. Ashe.- ' 

A group of about thirty small trees in a low thicket in Squam, 
forming a sort of miniature contracted grove, perhaps twelve to 
fifteen yards in longer extent. The trunks of the larger of these 
trees are straight and erect and mostly unbrandiqd below, or 
'with the .branches msce^^ that- if is'.po'ssible to; walk aliout 
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among them. There are also a few outlying small shrubs. On 
June II, 1909, these trees were in full blossom aboAm, the petals 
mostly fallen from the corymbs on the lower branches. Flowers 
1. 5-1. 8 cm. in natural spread, the petals drying pinkish; stamens 
5-7. More treelike than any other native Nantucket thorn, the 
largest examples ten to thirteen inches in circumference near the 
base and twelve to fourteen feet tall. Branches more ascending 
than in any of the other Nantucket species, the leaves less deeply 
lobed and on the upper surface more or less roughened with an 
hispidulous pubescence; corymbs and young fruit villous, the 
flowers with fewer anthers than any of the other species. 

Note.— Mrs. Owen’s catalogue includes ^'Crataegus tomentosa 
L. var. punctata Gray.” It is scarcely probable that the species 
intended was any other than some one of those here reported. 

Prunes serotina Ehrh. 

Common; not ordinarily of a greater height than ten or twelve 
feet and often much lower, in the most favorable situations reach- 
ing a height of eighteen to twenty feet. The bark of the trunk is 
sometimes unusually smooth and pale. In full blossom from be- 
fore the middle of June until the end of the month. 

Prunes maritima Wang. 

Very common, occurring in all parts of the island, even on 
Saul’s Hills. In full blossom May 30 to June 15, 1909, and some 
blossoms remaining as late as June 22. Of unusually large size 
in a thicket near Tristram Coffin’s homestead, the largest example 
about 10 feet tall and 15.5 inches around near the base. 

*P;runus Avium L:' 

Spon taneous at several stations among young pine trees south 
and southwest of the town, also in pine scrub about two miles 
out on the old south road. No trees observed over ten feet in 
height and some bearing fruit when only three feet high, 

*Prunus\'CerAlSus L. / 'a 

Here and there about long-abandoned farms and occasionally 
in wilder places, as in a thicket in Shawkemo with Crataegus 
Bicknellii, and among pines perhaps a mile southeast of the fair 
grounds;/ thicket in..,Squam. 
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'^'Amygdalus Persica L. 

Spontaneous in waste spots about the towni and occasionally' 
at more distant points; on the bluff at Siasconset; one small tree 
on the old south road, about two miles from the town; a single 
tree about ten feet high at the border of a thicket in Sciiiani. 

'^Prunus AMERICANA Maush. 

A small colony among pines on the road to Surfside, about a 
mile from the town, some of the trees very young, others about 
eight feet high; doubtless introduced. Still in blossom June 6, 
1909. 



Gryptomeric inheritance in Onagra'*' 

C. Stuart Gager 
(with plates 20 AND 2l) 

In a previous publication® I have described an abnormal plant 
of Onagra biennis that appeared in the experimental plot of the 
New York Botanical Garden in a pedigreed culture following 
exposure to radium rays. The seed that produced the plant 
developed in an ovary exposed, before pollination, for 24 hours 
to the jS and 7 rays from radium bromid of 10,000 activity con- 
tained in a sealed glass tube. After this exposure the stigma was 
pollinated with unexposed, and, so far as known, normal pollen 
from another pedigreed individual of 0 . biennis. As described in 
the paper above cited, the seed gave rise to a plant that produced 
two shoot systems of equivalent value; that is, neither could be 
regarded as the main axis of which the other was a lateral branch. 
Apparently each half of the shoot was from a bud axillary in a 
cotyledon. Thus it was held that the anomaly was not a bud 
sport, in the ordinary sense of the word, '^unless, keeping in mind 
that the plumule is a bud, we decide that there was an early 
bifurcation of the developing embryo, of such a nature that, after 
the cotyledons were laid down, there was a division of the growing 
point, accompanied by a separating out of antagonistic characters, 
and resulting in the formation of two morphologically as well as 
physiologically different shoots.” 

Each half of the seedling (15a of my cultures) developed in 
the usual way, forming a rosette in the seed pan, and subsequently, 
when planted out, sending up a cauline stem from the center of 
each rosette. 

Taxonomic descriptions of the two plants are here repeated 
from the former paper, f and also an illustration of the young 
seedling (fig. i). 

Brooklyn Botanic Garden: Contributions No., 3. 

fLoc, cit. 251. 
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Fig. I. Onagra biennis. Radium culture, no. 15 a. Two rosettes, one narro\y- 
eaved and one broad-leaved, on one taproot. Cf. fig. 2, and plates 20 and 2t. 


15a broad 

Rosette leaves finely and 
sparingly pubescent, the larger 
ones about 15 cm. long; blades 
spatulate to elliptic-spatulate, 
sinuate-dentate especially be- 
low the middle, often sharply or 
prominently so near the base, 
much longer than the petioles; 
stem 7 dm. tall, with elongate 
ascending branches on the lower 
part; stem leaves mOvStly spread- 
ing; blades narrowly elliptic, 
somewhat acuminate at the 
apex, sinuate-dentate; bracts 
similar to the stem leaves but 
smaller and usually broadest 


15a narrow 

Rosette leaves finely and 
.Sparingly pubescent, the larger 
ones 10-12 cm. long; blades al- 
most linear, acuminate at both 
ends, undulate, somewhat long* 

. er than, the petioles; stem ,6.5 
dm. tall, with relatively short 
ascending branches throughout ; 
.stem- leives m,ostly .drooping; 
blades ■ Tiarrowly linear-Ianceo- 
.. late, to almost linear, ■ .tapering 
to both ends, undulate-sinuate; 
bracts '.similar ,:: to, " the stem 
leaves but smaller; hypanthium 
about 45 mm. long; sepals about 
30 mm. long, fully as long as the 
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below the middle; hypanthium free portion of the hypantliiuiTiy 
about 35 mm. long; sepals about the free tips in the bud long- 
25 mm. long, slightly shorter subulate, 3-4 mm. long; petals 
than the free portion of the hy- about 20 mm. long, nearly 
panthium, the free tips in the truncate at the apex; capsules 
bud subulate, 2. 5-3. 5 mm. long; almost columnar, about 25 mm. 
petals about 15 mm. long, nearly long, slightly narrower than the 
truncate at the apex; capsules bracts. 


columnar, slightly narrowed to 
the apex, about 35 mm. long, 
much narrower than the bracts. 
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The narrow“1ea-vecl branch bore flowers and opening* buds for 
over a week aft;er the broad-leaved branch had ceased to ilower, 
thus pointing to a functional difference. Figure 2 shows the 
mature plant just before ■ an thesis began. The greater vigor of 
the broad-leaved branch has obscured the equivalency of the two 
halves, so that the narrow-leaved portion appears in figure 2 to 
be a lateral branch, arising from near the base of the other. Such, 
however, as pointed out above, was not the case. In plates 20 
and 21 the morphological features are shown in detail. 

Attempts to secure seed from i^a narrow, either by its own 
pollen or by crossing it with iSa broad, were not successful. The 
broad-leaved branch formed abundant seed when self pollinated, 
and also when crossed with pollen from xsa narrow, but in the 
latter case only one seedling appeared in the seed pan. This 
plant manifested, throughout, only the characters of 15a broad, 
and from it was collected an abundance of close-bred seed, for 
the purpose of testing whether or not a disjunction of characters 
wmuld occur. The F2 generation was grown in the experimental 
garden of the University of Missouri, at Columbia, Mo. Out of 
several hundred seedlingSj not one showed the characters of the 
narrow-leaved grandparent, nor did any of these characters ap- 
pear, either by bud sporting or otherwise, in plants that were 
allowed to mature. 

The following explanations of the original anomaly appear 
plausible. 

I. An injury to the anlageof'the plumule. . 

',2:' A'QUALITATIVE' change TN.. either the .'EGG. OR SPERM .'that, 
united to form the fertilized egg which gave rise to the plan t. 

a. In the egg, due to exposure to the radium rays. 

b. In either egg or sperm, spontaneously, or independent of 

the radium.. , ■ , . 

, .3. Sectional bud-sporting in ■ the: " anlage , of the plumule. 
a. Due to causes resident in the cells (i. ’e., spontaneous), 
and irrespective of the radium rays. 

Thetmutationuccurred. IN :the ANLAGE OF the plu- 

T' :'MULE. V.' 

(2) The mutation occurred in one of the germ cells, and 
■y the .mutated 'characters 'first :beca'me:,active as the 
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plumule developed. This was due either to their 
separating from the normal characters during nu- 
clear divisions, or to the normal characters becoming 
inacthm. 

As a result of the previous exposure to radium rays. 

Suggestions i and 3 (i) above imply, of course, that the 
anomalous Onagra shoot was the expression of merely a somatic 
change in the plant body, not involving the germ cells at all, and 
that this is why the atypical characters did not reappear in the 
generation resulting from a cross between the unlike shoots; or,, 
in other words, that the characters of the narrow-leaved shoot 
were not represented in the sperm cells of its pollen, and that these 
gametes were of hereditary content identical with those of the 
broad-leaved shoot. It is difficult, however, to conceive that such 
a Gondition could be realized, since the sperm cells, as truly as all 
the other cells of the narrow-leaved shoot, are the lineal descend- 
ants of the somatic cells which by the supposition were held to- 
have sported. If, however, the characters of the narrow-leaved 
shoot were due merely to the fact that certain factors that were 
active in the broad-leaved shoot became inactive in the cell, or 
group of cells, that give rise to the narrow-leaved shoot, then it is 
thinkable that these factors became active again in the sperm 
cells and that thus the original condition was restored. But this 
does not seem very probable. 

A much more probable solution than this emerges from the 
hypothesis of intracellular pangenesis*: namely, that the change 
resulting in the narrow-leaved shoot involved only the cytoplasm 
of the somatic or germ cells concerned, while their nuclei continued 
to carry, in the inaGtive state, the briginal hereditary deposit of 
the immediate ancestry. Whether the vehicle of this inheritance 
is conceived of as granular pangens, or as biogens of a definite kind , 
or as droplets of some enzyme or other chemical substance, or as 
a I'elationship merely, between certain bodies, or as any other kind! 
of a “gene,’’ does not affect the hypothesis of a change involving 
cytoplasm only. In this way an unaltered nuclear germ track 
might ramify through the plant, resulting in gametes perfectly 
typical so far as the nucleus is concerned. It is quite probable 


^ de Vries^®, 197-207. 
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that we liave too much neglected the extra-nuclear cytO|:)lasm 
in the consideration of the problems of heredity. 

Whatever the mechanism of the change is conceived to be^ 
the presumption is in favor of the radium rays as the determining 
antecedent condition, since such behavior, in the absence of this 
influence, has never been recorded. But that such a result as the 
double plant occurred at all is the significant botanical fact; the 
external ‘‘cause” of it is not so important.'^ Any explanation 
necessitates the formulation of some definite conception of the 
structure of protoplasm, and the mechanism of inheritance, and 
involves the consideration of several working hypotheses already 
elaborated. 

Perhaps the most formal of these hypotheses is that of intra- 
cellular pangenesis* The essence of this now familiar hypothesis 
is that all living protoplasm consists entirely of pangens. Pangens 
are not chemical molecules, but masses of a higher order, having 
the power of nutrition and growth, of multiplication by division, 
and of becoming active or latent according to circumstances. 
When latent they are usually in the nucleus, and become active 
only when they pass out of the nucleus into the cytoplasm of the 
cell. These pangens are the bearers of the inheritable unit char- 
acters. A change in only the number of pangens causes fluctuat- 
ing variations ; the loss of one or more, or the formation of one or 
more new kinds of pangens iinderlies (w, in fact) mutation.t As 
de Vries^*^ has stated, this conception formed the basis of the experi- 
ments described in his Mutationstheorie. 

The bearing of this hypothesis on the double prim rose-plant 

almost too. obvious to need stating. ' We may conceive that, all 
the unit , characters which found, expression .in both the broad- 
leaved, and the narrow-leaved shoot were originally represented in 
either the egg nucleus or the sperm nucleusj that fiused in. the 
■ .iertilizatiom As the ' fertilized egg developed, .they were passed on 
.' .'by nuclear and cell" division to' all the, cells of the embryo; and the 
apical meristem, at the time the plumule began to be laid down, 

* Save suggesting the possibility, of artificially inducing mutative variations 
by .means .'Of. radium rays, 

t This protoplasmic change is called by de Vries * ‘premiitation ' % 

JOr both, according to which one of the circumstances above suggested 'is 
regarded as the itiitiation of the change. 
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became differentiated into two unlike portions. In the cells of 
one half j the paiigens fundamental to the distinguishing characters 
of the narrow-leaved branch became active, and the pangens funda- 
mental to the distinguishing characters of the broad-leaved branch 
became latent or wanting. In the cells of the other half the re- 
verse conditions obtained. . 

From the very nature of the hypothesis of intracellular pan- 
genesis, this is, of course, a very formal explanation. 

Ill chapter XIX of my memoir® on Effects of the Rays of 
Radium on Plants, I have suggested that the effects of the rays 
may be due to their influence, not directly on the living matter 
itself, but indirectly, on the enzymes or other non-living inclusions 
of the cells. This idea of the possible r 61 e of enzymes in morpho- 
genic changes has been more elaborately worked out by Spillman, 
who rejects the notion of a supermolecular, organic pangen in favor 
of, for example, an enzyme acting on some other chemical body, 
such as a chromogen. ‘'All known Mendelian phenomena/* says 
Spillman,"'' "may be explained as due to differences in the chem- 
ical constitution of the chromosomes in different groups/* The 
failure of a character to appear is attributed to "the failure of a 
single chromosome to perform a particular function.*’ A practic- 
ally identical hypothesis was suggested independently by Holmes.^’' 

Additional evidence that enzymatic action may be involved 
in mutation is found in the inference, made by de Vries^® (p. 264.)/ 
that mutating seeds remain viable longer than non-mutating ones; 
for it is well known that profound enzymatic changes occur in the 
aging of dry, resting seeds. Albo’s^’ ^ investigations indicate that 
the energy for the changes undergone by such seeds is enzymatic 
in origin, and he states that he was able to clemonstrate that 
diastatic activity was either diminished or entirely wanting in 
seeds that had lost their capacity to germinate. Dry seeds 
many families, and able to germinate, were found by Brocq- 
Rousseu and Gain® to contain a peroxydiastase, wdiich the writers 
claim was never present in seeds that had lost the capacity to 
germinate. Miss White, however, reports tests on the resting 
seeds of cereals, showing the presence in them of diastatic, ereptic, 
and fibrin-digesting enzymes, still active after a period of over 


* Loc. cit. 246 . 
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twenty years and after the germinating power of the vseedvs had 
been, lost. According to Albo, the diastatic power is gradually 
lost, and it is not at all improbable that the decomposition prod- 
ucts, resulting from, the breaking down of some enzyme (or other 
substance, for that matter), may alter the hereditary content of 
the nucleus, in a manner similar to that effected by MacDougal'’’^^^ 
by injecting* dilute solutions of various substances. This would 
offer a simple explanation of de Vries’s observation, above referred 
to, that older seeds give a larger percentage of mutation than 
fresh ones. The accumulation of these disintegration products in 
the nucleus might inhibit or retard the action of certain enzymes 
involved in growth and development. Moore^^ has already sug- 
gested that our methods have heretofore been inaclec[uate in taking 
account of only the end products of reactions. On the other 
hand, it is possible that new enzymes may develop and become 
the active agents in the alteration of the nucleoplasm. 

In discussing the manner of origin of an 0 . fw&nca/yx mutant 
from zxi 0 . ruhrinervis cell, Gates® (loc. cit. 204) dismissed 
deVries’s conception of pangens as 'Too formal an assumption 
to be accorded the dignity of an explanation,” yet later on (ibicL 
p. 209) he speaks of “a fundamental change in the germ-plasm,” 
without suggesting how we are to picture this "fundamental 
change.” The rejected theory of de Vries is that of a fundamental 
change, only the fundament involved is clearly conceived and 
named by its author. It is difficult to understand how pangens 
are more "formal” than molecules, and it does not seem to the 
writer that the "formality” of the hypothewsis is a priori a valid 
reason for rejecting it. It is merely a c]uestion of, first, does it 
agree wdth known facts, and, second, is there any actual evidence 
that such bodies as pangens really exist? The recent work of 
.Strasburger^® seems to indicate ; that there is, and ' the Tacts ' of 
development and heredity are such as would follow on the basis 
; of' pangenesis.''' 

I do '.not' wish to appear as 'arguing in, favor, 'Of intracellular 
pangenesis as an expression of ascertained truth. On the contrary, 
1 am rather inclined to think that it will have to be either rejected 
or profoundly modified when the truth is known, if it shall ever 
be known; but rejected, not because it is formal, but for lack of 
agreement with observed facts. 
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Lillie^ has recently held that all hypotheses involving the exist- 
ence of determinants or character units have served their timej 
and, referring to the work of Guyer and Montgomery, has em- 
phasized the fact that germ-cell elements (chromosomes) may be 
segregated in nuclear and cell division. This, of course, is well 
known, and experiments on the effects of radium rays on nuclear 
division have shown that normal segregation may be greatly 
altered, and that even elimination of chromatin may be arti- 
ficially induced in this way.* 

I conceive it as quite probable that in the primordium of the 
epicotyl of the double primrose-plant such a segregation of chro- 
matin material (possibly not entire chromosomes) occurred, ac- 
companying or inducing the organization of two growing points, 
each the primordium of an epicotyl, and possessing an unlike 
relation between the hereditary elements of the cells. Not, neces- 
sarily, an unlike hereditary composition, for the characters un- 
folded in the Fi and Fa generations showed clearly enough that the 
characters of an organism that actually appear are a function— 
not alone of the inheritance of the cells, but of a relation that 
obtains between various inheritances, some being dominant, others 
recessive. The work of de Vries has clearly demonstrated that 
^‘hereditary potentialities” which exclude each other in the active 
state, may occur together when one or both are latent. 

A qualitatively different chromatin content in the cells of the 
two growing points may have been the cause of the development 
of certain enzymes normally absent, or the repression of other 
ferments ordinarily present. Or these chromatin differences may 
have given some ferment a suitable body to act on in the one case 
and not in the other. Since such things as enzymes and ferment- 
able vsiibstanees are known to exist in plant cells it does indeed 
seem unnecessary to call in the assistance of an iniaginary , new 
kind of body, until the ones already actually experienced have 
beemshown to be inadequate.; 

Gertain it is, however, as the rich mass of illustrations brought 
together by Darwin and by de Vries has previously emphasized, 
that the inheritance of a character and its expression are two 
entirely different things. The appearance of the double Onagra, 


Gager^ Chapt, XVIL 
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and the cliaracter of its first and second filial generations, consti- 
tute a striking case in }3oint. 

Brooklyn Botanic Garden, 
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KxplaMalioii of plates 20 and 
Plate 20 

Onagra biennis. Radium culture, no. 15a, broad leaf. The stigma was pollinated 
with pollen une.Kposed to radium rays after the ovary had been exposed for 24 hours 
to from, radium bromid of 10,000 activity in a sealed glass tube. 

Fig. a, flower bud, with bract, taken from a lateral branch; b, petal; c, nearly 
mature capsule, with bract (main stem) ; d, flower (minus corolla) ; e, leaf from main 
stem. Cf. PLATE 21, and fig. i and 2. 

Plate 21 

Onagra biennis. Radium culture, no. isa, narrow leaf. For exposure to radium 
rays see legend, of plate 20. ■ 




Induced and occasional parasitism 

D. T* MacDougal 
(with plates 22-25) 

The results of some experiments in which regenerated cuttings 
•of several succulent seed plants were made to become xenopara- 
sites on various hosts have been published by the author during 
the last two years 

Regenerated cuttings of vines and of cacti were inserted in 
cavities prepared for them in the bodies of other plants used as 
hosts, being held in place by plaster of Paris seals, and the course 
of growth followed for extended periods. A consideration of the 
morphological and chemical features of the parasite and host of 
all such nutritive couples was then made, to ascertain what factors 
made it possible for one plant to become dependent or parasitic 
on another. It was notable that outside of the single anatomical 
feature of the possession of a water balance or accumulated supply 
of fluid, no morphological characters might be taken as indispen- 
sable in possible parasitism. It might be seen, however, without 
recourse to experimental results, that certain habits of growth, of 
rapid formation of wound tissue and of excretions might well pre- 
vent a plant from being fastened upon by a parasite. The chem- 
ical examinations showed that when one form wms induced to 
become parasitic upon another, the host in every case had a sap 
with a lower osmotic activity than that of the xenoparasite. At 
the same time a cutting of a species with high osmotic pressure 
Inight fail to establish itself on another plant of lower activity. 
This was especially true of the sahuarp, or great tree cactus {Car- 
negieo^. Its succulent stems, with soft subepidermal structures, 
offered most inviting conditions to the experimentalist, but the 
acrid secretions poured into wounded cavities generally prevented 
inserted cuttings from withdrawing solutions that might serve as 

* See The condition of parasitism in plants. Carnegie Inst, of Washington. 
Pub. No- 129. 1910; The making of parasites. Plant World 13 : 207. 1910; and An 
attempted analysis of parasitism. Bot, Gaa:. SZi . 1911. (In press.) 
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niitrijiient. The sole survivors, on this pla,iit as host are two' 
opiintias, o,ne a cylindrical and. the other a flattened form, while 
the failures may be numbered by the score. 

Opuntias with mucilaginous juices also offered unfavorable con- 
ditions for parasites. While this work was being done, estimates 
of the acidity of the sap of various cacti were made of specimens 
taken at random without regard to the time of day, exposure to 
light, or temperature. No connection could be established be- 
tween acidity and parasitism with such data at hand. Recently,, 
however, Prof. H. M. Richards has carried out some work on respi- 
ration at the Desert Laboratory, in which it was found that the 
acidity of a cactus is four times as great at sunrise as late in the after- 
noon, and that the amount of acid present is affected in an im- 
portant manner by the rise and fall of the temperature. These 
variations together with the effect of the changing acidity upon 
the absorptive capacity of the mucilages and of other colloids, such 
as those of the cell walls, might account for the entire lot of experi- 
mental cases presented. Indeed, it is not too much to say that 
when all of these factors are properly integrated, the possibility of 
dependent parasitism between twm species might be predicted 
with fair certainty. , ' 

After the completion of the last article dealing with this subject 
a few of the experimental paravsites still remained active. The 
description of the further history of these arrangements and of some 
unusual conditions of this kind found among native plants consti- 
tute the purpose of the present paper. 

A case of parasitism of Opuntia Blakeana on Carnegiea gigantea 
■ was discovered in Roble ’s pass, 7 miles southwest of the Desert Lab- 
oratory,' on March ,19, 1911, and a visit was made to it a few dayvS 
■' later. 'in company with Rrof, H.’ M. Richards for the purpose'' of' 
making a detailed examination and photographs. 

' .The' sahuaro 'waS' tall specimen", with four branches,' being' 
about two hundred years old. The largest branch was about 12 feet 
long and arose from the trunk about 7 feet from the ground. 
Germination of an Opuntia seed hdA evidently taken place in the 
axil, and the roots had penetrated the corky layers in the angle. 
The growth of the opuntia had resulted in the development of two 
main stems, one consisting of two and the other of three joints, 
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which showed some atrophy. The season of 1910 had been very 
'dry and a small cylindrical branch had arisen from the basal cylin- 
drical part of the stem, the terminal section of which had died 
back. (See plate 22.) 

The large branch, which was over a foot in diameter at its base, 
was cut away and the roots of the opuntia dissected out, a task of 
some difficulty. Some of the rootlets reached a distance of a foot 
from the base of the opuntia, and while many of the branches 
partly encircled the base of the branch of the sahuaro, yet one main 
root and its branches had penetrated directly inward into the 
tissues of the greater cactus to a depth of over six inches, being 
completely submerged and cut off from the air. The advance of 
the root had been followed by the death of the cortical cells of the 
host and by the formation of scar tissue enclosing the parasitic 
roots, and then secondary root formation had followed, which 
resulted in a dense mesh of fibrils, none of which were in actual 
contact with living tissue. (See plate 23.) 

The contact thus made with the Carnegiea was undoubtedly 
the source from which the chief supply of solutions was obtained. 
The remainder of the root systems was in such position that the 
moisture collected in the sinus of the branch and the stem might 
be absorbed, but as the amount of this liquid would be small and 
would be available for only a few hours during the entire year, it is 
all but a negligible quantity in the nutrition of the opuntia. A 
transverse section of a portion of the cortex enclosing a penetrating 
root would show this organ surrounded by a flattened tube of 
corky tissue derived from the cortex of the host. The folds of this 
tube extended for several millimeters from the root. 

The parasitic opuntia was brought away intact and set in the 
soil in the terrace of the Desert Laboratory to allow observation of 
its 'further development,' and under autophytic conditions,";. ■ ' Similar; 
experience with a plant taken from a Parkinsonia showed an abrupt 
alteration in the amount, rate of growth, and form of the flattened 
stems, [Bot. Gaz. 52: — . 1911. (In press.)] So great was the 

difference that the identity of the species was mistaken previous to 
its cultivation in the ground under the customary conditions. 

An Opuntia discata growing from the trunk of Acacia was 
reported by Dr. W. A. Camion in X9O9 and a special excursion was 
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made to examine the arrangement in April 1911* The original 
photograph, from which a drawing has been made, showed a 
heavy basal stem of the opimtia issuing from a knot hole in the 
trunk of the tree and bearing two branches, one consisting of one 
joint and the other of three. (Plate 24.) The size of the stem 
of the opuntia would indicate that it was perhaps fifteen or twenty 
years old, but the limited supply of food material to be obtained 
from the host had operated to the loss of other flat joints that may 
have been formed from time to time. The more recent observa- 
tion showed a main horizontal stem of four joints, from which 
were arising a number of new joints. A basal branch of three 
joints was dead and was all but detached from the plant. A single 
upright joint bore a small young joint rapidly enlarging. Another 
upright joint and the two terminal joints of the horizontal stem 
were in a dying condition. It seems probable that the plant 
yearly gives rise to more branches than may be maintained by 
the supply of solution derived from the host and that the arid 
after-summer of 1911 will be the occasion for the death of some 
of the joints that are being formed in the growing season of the 
earlier part of the year. (Plate 25.) 

It was not deemed advisable to dissect this arrangement until 
further observations had been made, but it is probable that the 
development of the roots of the opuntia follow the formation of a 
cavity in the trunk of the acacia by the decay of the wood, and 
that the roots of the intruding cactus operate to cause or hasten 
this integration. A similar case of Opuntia on Parldnsonia has 
been previously described. (See Publication 129, Carnegie Inst. 
Washington, 1910.) 

A plant of Opuntia Blakeana set in the side of a trunk of 
Camegiea early in 1909 has continued a fairly even existence 
although no growth in the way of formation of new joints has been 
'"seen.' The plant consisted of a' basal ■ cylindrical sec'tiom and a 
terminal oval joint. The plaster, which was used to hold the 
xenoparasite in place when first arranged, has gradually crumbled 
away, but the parasite is held firmly in place by its own roots* 
As has been previously noted, some thickening of the basal portion 
of tbeTtem':; is; noticeable.:' '.The .amount', of growth To be expected 
from parasites is always less than that of autophytic individuals., 
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That some actual parasitism or derivation of nutriment takes place, 
is evident from the fact that similar small plants separated from 
the soil and exposed to the same climate desiccate within a single 
season, while this preparation has survived three hot summers. 
A small individual of 0 . versicolor set in the trunk of a Carnegiea 
in the spring of 1909 is also robust and thriving, having undergone 
considerable thickening of the stem, one branch, and the exposed 
portion of the roots. Both of the above preparations give every 
appearance of being permanent during the ordinary life cycle of 
the individuals. 

Some of the most important experimental results were obtained 
by using regenerated cuttings of a grape (Cissus laciniala), from 
the region of Tehuacan, Mexico, as a parasite, and some new 
arrangements were set up early in 1911. This plant undergoes 
secondary thickenings of the stems in such manner that portions 
near the ground, or partially imbedded in it, attain a diameter of 
several inches, and contain large balances of wmter and food 
material. Oftentimes the thickening will take place in portions 
of the climbing stem many feet from the ground. The thinner 
portions of the stem die upon the cessation of active growth, with 
the consequence that sections of thickened stem may be supported 
by the dead tendrils high above the substratum. In some in- 
stances such thickened sections -will be held by a second vine, 
clasped by the tendrils. The beginning of activity in these sus- 
pended stems usually consists in the formation of long adventi- 
tious roots which hang down and are capable of making a length 
of one or two yards. If the ground is reached , new supplies ascend 
through the aerial roots and the plant survives. Many of the 
thickened sections are held at such elevation that the supply of 
water and material does not suffice for the construction of roots 
of a length that may reach the ground, and consequently the 
isolated members perish. Similar behavior was exhibited by 
plants in the glass house at the Desert Laboratory. It is evident 
that such suspended sections offer some chance of contact or 
penetration of other living plants, thus setting up parasitism, and 
the previous experiments showed that this grape might be made 
parasitic on Opuntia, Echinocactus^ and sometimes on Carnegiea. 

A number of new preparations were made in April, 1911, in 



478 MacDougal: Induced and occasional parasitism 

which cuttings were inserted in resting potato tubers and, also in 
joints of Opuntia Blakeancu Late in May it was found tliat nearly 
all of the cuttings in potatoes were forming short basal roots with 
still shorter clubshaped branches, and the cavities about them 
were being enlarged rapidly by decay, A few cuttings wTwe send- 
ing out aerial roots from the upper ends. These were all trans- 
ferred to joints of Opuntia, some in the glass houses and some in 
the open, late in May, 1911. All in the glass house were alive, 
and about half of those in the open, in August, 191 1 . The amount 
of leaf development was small and the growth of the shoots 
offered no features not previously described. 

It is notable that in these, as well as in all previous experi- 
ments dealing with this subject, very little evidence of forcible 
penetration of the tissues of the host was seen. Whether by the 
previous action of bacteria or by excretions from the xenopara- 
site, the invading roots never actually bored through masses of 
living cells. In all cases the layer of tissue, one or more cells in 
thickness, nearest the roots vras found to be dead and more or 
less disintegrated, Peirce, in his earlier work on this subject, 
cites instances in which roots of Bmssica and Sinapis SLCtnally 
penetrated among living cells by a comparatively rapid growth. 
(Das Eindringen von Wurzeln in lebendige Gewebe. Bot, Zeit, 

, .52t: 169, 1894.) 

It is notable that the experiments Included in this research, 
which has been carried on for four years, were made under ex- 
tremely arid conditions, in which the tramspiratory loss was high. 
The plants that we.re induced to live as- parasites were therefore 
under the double burden of securing nutriment from a host, which 
furnished a substratum offering physical conditions widely dif- 
ferent from those which their absorbing organs ordinarily en- 
counter, 'and of ..maintaining their 'own- turgidity "as a neceSvSary 
'.condition "of; growth and other constructive .processes... ■' AvS-Jias' 
been amply demonstrated, the change from an autophytic to a 
parasitic condition is one that may be readily made by many 
species. The distributional movements of plants, which are con- 
■.;'stant!y;b.ri.nging. new'.pairs. into contact,; would ^ operate to.- bring 
eligible, parasites -and 'possible, hosts .together-' and -cases of "newly 
„ -originated^- 'dependent :;.nutrition .may- be'. expected '.from; time;':'.to; 
time. 
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The instances reported in this and previous papers, are of this 
character. The instances cited were found by the examination 
of a small number of species. A comprehensive survey of the 
root habits of any region would doubtless reveal a large number of 
parasitic arrangements of various kinds as yet unknown to us. 
The recent discovery of the parasitism of Krameria by Dr. Cannon 
was made by the use of such methods^ and has added a tenth to 
the list of families with parasitic members. 

Desert Botanical Laboratory, 

Tucson, Ariz. 
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®^3£;plasiatiott of plates M-ZS 

Plate 22. Opuntia in the angle of branch and stem of sahuaro. Drawn from 
a photograph. 

Plate 23. Detail of roots of a parasitic on sahuaro. (See plate 22.) 

Drawn from a photograph. 

Plate 24. Opuntia on Acacia. Drawn from a photograph made in 1909 by 
Dr. W. A. Cannon. 

Plate 25. Opuntia on Acacia in 1911. Photograph by the author. 



A new variety of Carex lupuiina 

Earl E. Sherff 
(with plate 26) 

In the summer of 1909, the writer’s attention was attracted 
by some peculiar sedges growing in a small stretch of swamp east 
of Thread Lake, at Flint, Michigan. In most respects they re- 
sembled Carex lupuiina Muhh, but differed from the species proper 
in having white-margined leaves (including bracts) and scales and 
white-striped perigynia. Muhlenberg,* in his original description 
of Carex lupuiina^ makes no mention of this form. 

At first a pathological cause was suspected of producing the 
peculiar color design. Typical Carex lupuiina growing inter- 
spersed with the form was studied, and in no case was the color 
found to vary toward that of the form. Likewise, a study of 
many specimens of the form failed to show an intermediate stage 
between its color and that of the species. And further, where the 
stolons of both crossed and intertwined with each other, it was 
found that plants from any individual stolon or system of stolons 
were uniformly either all of the form or all of the species proper. 
In other words, the two were sharply distinct. Had the cause been 
pathological, it is not improbable that cases would have occurred 
in which the cause was but yweakly operative and the demar- 
cation hence less distinct. Especially would an intermediate stage 
be expected in the young plants vegetatively produced by stolons 
and established some distance from the parent plants. Such 
intermediate stages being absent, it thus appears certain that we 
have to deal with a definite, fixed form and not with a temporary 
form induced by some obscure pathological factor. 

Unfortunately, material had scarcely been gathered for speci- 
mens when the level of Thread Lake wms raised several feet b^^ 
the reconstruction of the dam at its outlet, extending the lake 
back over and flooding the area occupied by the sedges. This 

* Muhlenberg ex Willd. Sp. PL 4: 266. 1805; Schkuhr, Riedgr, 2: 54, Did,., 

f. 123 t. Jiii. /, 1806. 



482 


Sherff: a new variety of Carex lupulina 


has made It impossible to secure more material for experimental 
work with achenes and stolons, as all of the sedges were destroyed. 
The original vSpecimens have been deposited with tlie herbarium 
of the Missouri Botanical Garden (type), the Gray Herbariiiiti, 
and the herbarium of the Field Museum, 

The new^ plant is here introduced as a formal variety and given 
the name 

Carex lupulina albomarginata var. nov. 

Carex formae typicae dissimilis, foliis et squaniis albomargina- 
tis, perigyniis albolineatis. 

To Dr. Wm, Trelease of the Missouri Botanical Garden and 
to Dr. J. M. Greenman of the Field MiLseum the writer’s sincere 
thanks are clue for a critical examination of material, also to 
ProfeSvSor C. E. Barr of Albion College for the careful execution of 
the accompanying plate of illustrations. 

Chicago, III. 

Ki^cplanatiou of plate 26 * 

A, upper portion of mature plant; B, lower portion; C, portion of leaf; D, 
perigyniiim; E, achenej F, pistillate scale; Cr, staminate scale. 
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Phycological studies — V. Some marine algae of Lower California, 
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So far as the writer is aware, the only paper in which the algae 
of Lower California (Baja California) have been described or 
noted is one by M. Paul Hariot, published in 1895.* In that paper 
seven species, five marine and two from fresh water, were recorded ; 
of the seven, three were described as new. In our list published 
below, twenty-four species are definitely named and three others 
have been referred simply to genera, and as these are all different 
from the seven recorded by M. Hariot, we have now, for the 
beginni ngs of our knowledge of the algal flora of Lower California, 
some evidence of the existence there of at least thirty-f our species. 
The fact that none of the collections thus far made duplicates 
any of the others even as to a single species may possibly be 
taken as an indication that the algal flora of this region, when 
better known, may prove to be rich and varied. The present 
paper is based primarily on a collection made at La Paz on Feb- 
ruary 28, 1911, by Senor G. J. Vives, and submitted to the writer 
for determination by the late Dr. Pehr Olsson-Seffer, chief of the 
botanical section of the Departamento de Exploracidn Biologica of 
the agricultural bureau of the Mexican government. Senor Vives’ 
collection includes eighteen species, of which seven are described 
below as new. In addition to this gathering, a collection of six 

* Algues du Golfe de Californie reciieillies par M. Diguet, Journal de Botan- 
ique 9 : 167-170. 1895. 
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species made in Febriiar>% 1904, by Dr. D. T. MacDougal, in 
San Felipe Bay, 500 miles or more north of La Paz and near the 
head of the Gulf of California, is reported upon; of these we have 
ventured to propose one species as new. In the list are included 
also three other species from La Paz, which came to the herbarium 
of the New York Botanical Garden in 1904 through the purchase 
of the herbarium of Dr. C. L. Anderson, of Santa Cruz, California. 

CHLOROPHYCEAE 

Ulya fasciata Delile, FI. Egypte 153. pi. S^-f- 5 
La Paz, Vives ja and 24. 

The specimens appear to approach Setchell’s forma expansa. 
The thallus is only 35-55M thick and the cells in the older parts 
are often subquadrate in cross section, but in these respects the 
plants do not differ much from the New York Botanical Garden 
copy of Phyc. Bor.-Am. LXXVII, distributed as Ulva fasciata 
forma er|><in5a Setchell. 

Ulva Lactuca rigida (Ag.) Le Jolis, Liste Alg. Mar. Cher- 
bourg 38. 1863 

Ulva rigida Ag. Sp. Alg. 410. 1822. 

San Felipe Bay, D. r. If acDoMgoI, Feb. 1904. 

Thallus 36-42^1 thick, brownish, becoming almost livid. 

(?) Enteeomorpha iNTESTiNALis (L.) Grev. Alg. Brit. Lxvi, 179. 

1830 ' 

La Paz, Ffaes Jfd. 

Inconspicuously proliferous near base, the proliferations often 
short and spinescenf, membrane 40-54^ thick; cells mostly 13- 
25/i in diameter, rather thin-waUed, in cross section of thallus 
about 40JU long, exclusive of outer walls; attached to the stalks 
of a Sertularian (?) animal. 

Enteromorpha Linza (L.) J. Ag. Till Alg. Syst. 3: 134. 1882 
Ulva Linza L. Sp. PI. 1163. 1753, 

San Felipe Bay, D. T. MacDougal, Feb. 1904. 
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are ■ rather difficult to distinguish from Enleromorpha compressa 
forma simplex Wittr. & Nordst. (Alg. Exsicc. 326), but the two 
layers of the thallus appear to separate less easily in the upper 
broader parts, the marginal cells in a cross section are more 
elongate and more radiately disposed, and the cells in general are 
more distinctly in lines in the lower parts. No trace of branching 
has been observed. 

Cladophora MacDougalii sp. nov. 

Rather stout, coarse, and rigid, in strict tufts, dark- or yellow- 
ish-green, 10-17 cm. high; main filaments 135-310/^ in diameter, 
sparingly dichotomous below the middle of the tufts; branching 
in median and upper parts lateral, the branches erecto-patent, 
secund, occasionally alternate, or very rarely opposite, becoming 
more or less secund-pectinate toward apices, the main axes com- 
monly excurrent beyond the last lateral branch as rather rigid 
tapering prolongations 10-40 cells long; the ultimate lateral 
branchlets 75-110/4 in diameter, about one half the diameter of 
the filaments from which they spring, usually 3-7 cells long, in 
most cases gradually tapering from near the base, subacute or 
blunt, commonly rather rigid; cells in extreme basal parts 6-15 
times as long as broad, in median and upper parts 1-4 (mostly 
times as long as broad, usually a little constricted at the 
septa and appearing quite strongly constricted when dry. [Plate 
33, FIGURE 7.]' ' 

San Felipe Bay, P. T. MacDougal, Feb. 1904. 

The present species is evidently allied to both Cladophora 
Hutchinsiae (Dillw.) Klitz. and to C. ovoidea Kixtzing, but is not 
satisfactorily identified with either. In size it resembles C. 
Hutchinsiae (type from Ireland), but it is more rigid and much 
more strict in habit of growth; dichotomies are rare above the 
middle of the tuft, while in C. Hutchinsiae thty commonly persist 
almost to the apices; the ultimate lateral branchlets in C. Mac- 
Dougalii are much more slender than the axes from which they 
arise, having usually, in their middle parts at least, only half the 
diameter of the parent filament, while in C. Hutchinsiae the corre- 
sponding branchlets are as a rule only slightly less stout than the 
filament from which they spring; in C. MacDougalii ultimate lateral 
branchlets of i or 2 cells in length are extremely rare, 5 to 7 cells 
being the prevailing number, while in C. Hutchinsiae branchlets 
of I or 2 cells are very common. 
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Cladophora ovoidea Kiitz. (type from the island of Fohr, North 
Sea) has, according to its original describer, primary filaments that 
are 1/20^'' (ir2/i) thick and upper branches 1/40''' (56/^) thick,* 
and his laterf figures of the species bear out this general description 
of its dimensions, though one of the cells of the main filament 
figured, according to the magnification given, reaches a diameter 
of iSO/x. We have seen no European specimens of C. ovoidea, but 
are unwilling at the present time to identify with this species a 
Lower California plant with filaments and branches averaging 
twice as thick as those of the plant described and figured by 
Kiitzing, and with filaments so little constricted at the septa (in 
a soaked-out condition, at least) that no one would think of de- 
scribing any of the cells as '‘ovoid” (Kutzing, Phyc. Gen. 266). 
Also, according to Kiitzing’s figure, the branching in C. ovoidea 
is more fasciculate than in C. the ultimate lateral 

branchlets are less tapering and less rigid, and the main axes do 
not show the long-excurrent prolongations of the California 
.species. 

Cladophora TRiGHOTOMA (Ag.) Kiitz. Sp, Alg. 414. 1849 

Conferva irichotoma Ag. Syst. Alg. 121. 1824. 

Fragments referable to this or to some closely allied species 
are mixed in with a specimen of Centroceras clavulatum from La 
Paz in the herbarium of the New York Botanical Garden, ex herb. 
C. L. Anderson, collector unknown. The intertangled filaments 
are 1 90~-300iu in diameter, di- or trichotomous at nearly every 
joint, wdth occasional short and blunt lateral branches cells 
long and of scarcely less diameter than the parent filament; cells 
mostly 2-5 times as long as broad, usually constricted at the 
septa, the upper often ovoid. The plants are rather coarser and 
the cells are relatively shorter than called for by Kiitzing's descrip- 
tion and figures for the species in question. 

Halimeda discoidea Decaisne, Ann. Sci. Nat, IL 18: 102; 1842. 

Howe, Bull. Torrey Glub 34: 495--500. 25. /. 11-20; 

pi. 26. 1907 

The segments are here mostly quadrangular-oblong or cuneate- 
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obovoid, the longer axis being nearly always in the longitudinal or. 
vertical plane rather than in the transverse. As in Hawaiian 
specimens, the utricles of the subcortial layer are smaller and 
less builate than in the plants of southern Florida and the West 
Indies, but they have a maximum diameter of 68-175JU and are 
aiwa^T's much larger than the peripheral utricles; they also form a 
compact flat- topped stratum, very different from anything that 
occurs in H, Tuna, The firmly coherent, often interlocked and 
fusing peripheral utricles, and the light calcification, together with 
the characters previously mentioned, leave no doubt as to the 
correctness of identifying the plants with H. discoidea. 

The finding of a Halimeda on the coast of Lower California is 
of particular interest in extending our knowledge of the distribution 
of this genus. So far as is knowm to the writer, the only previous 
record of the occurrence of a Halimeda on the Pacific coast of 
the American continents is that given by Miss Ethel Sard Barton 
[Mrs. Gepp] in her monograph of “The Genus Halimeda^^^ where, 
under the stations iox Halimeda is given “Payta, Peru, 

Sinclair,'^' 

Godium tomentosum (Huds.) Stackh. Ner. Brit. xxiv. 1797 

Huds. FL AngL 584. 1778. 

La Paz, Vims 8 and 14. 

The specimens from Baja California communicated under the 
above numbers are a little more rigid than is usual in Codium 
tomentosum^ and the walls of the peripheral utricles are for the 
most part conspicuously thickened at their apices, being there 
commonly 8-27ju thick, though occasionally only We find 

no trace of a mucro even in the younger parts and can discover 
no sufficient ground for considering the plants distinct from C. 
tomeniosumy with which they agree well in size and habit. The 
thickened apices of the utricles are slightly suggestive of those of 
the hmtxdVim Codi^ they are not con- 

tracted-umbonate as in that species and the plants have not the 
size and habit of that species. Certain Jamaican specimens 'which 
we have referred to C, tomentosum, sometimes have the apical 
walls of the peripheral utricles even more thickened than in these 
plants from Lower California, and European specimens occasion- 
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ally show the same character. In this latter connection may be 
mentioned especially Hohenacker’s Meeralgen, 710.497, fruni Cher- 
bourgj distributed as Codium tomentosum var. proUferum, and 
no. 3S of Mary Wyatt’s Algae Danmonienses. No. 628 of the 
Pliycotheca Boreali- Americana, from La Jolla, California, issued 
as Coditm Lindenhergii Binder, is, so far as we have seen it, a 
somewhat coarser and less copiously branched plant than those 
from Baja California, and its peripheral utricles are scarcely 
thickened at the apex. If it had been collected in England, we 
suspect that it would have been referred to Codium tomentosum 
without serious question. The plants issued under this number, 
so far as we have seen them, scarcely show evidence of flattening 
beyond that resulting from pressure. They are certainly very 
different in habit from plants of the South Kinchin C. Lindenhergii, 
which is conspicuously flattened throughout, with the possible 
exception of the stipe, and has segments often 2-3 cm. wide. The 
utricles of the Baja CaHfornia plante may be remarked, are 
clavate, obovoid-clavate, truncate-clavate, or pestle-shaped, 82- 
ibSju in greatest width, and 38o-500ju long. 

Codium decorticatuin (Woodw.) comb. nov. 

Ulm decorticata^W Trans. Linn. Soc. 3: 55. 1797. 

Codium elongatum Ag. Sp. A\^. i: 4.54. 1822. 

La Paz, ' Fim jy. . 

The plants reach a length of 5 dm., are sparingly branched, and, 
in the older, are flattened now and then under the dichotomies; 
the peripheral utricles are obovoid or broadly clavate, thin- walled, 
obtuse, 137-520/i in maximum width, and 500~700/-t long. 

The. identity of Woodward’s Ulva decorticata with Codium 
elongatum was admitted ‘by C. Agardh himself at the inoraent of 
proposing the name C. elongatum and has been acknowledged also 
by Kiitzing. We have not seen Woodward’s specimen and do 
not know that it exists, but his lengthy and rather detailed descrip- 
tion can leave students of in no reasonable doubt as to 

what he actually had. His failure to recognize its affinity with 
'' pncus iomentosus Huds.” and his statement that ''in substance 
it differs from all other known marine Algae” appear a little 
strange, yet from Goodenough and Woodw^ard’s paper on the 
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British Fuci, published in the same volume of the Transactions^ 
it would seem that these authors were not very familiar personally 
with ‘‘ Fuctis tomentosus'' and, furthermore, that they considered it 
'Very doubtful whether it may not belong to the genus UlvaF 
Agardh doubtless thought that he was improving on the specific 
name in substituting elongatum for the inapt and more or less 
misleading decor ticatum^ but under the prevalent rules of pro- 
cedure of the present day, there seems to be no sufficient reason 
for ignoring what is apparently the oldest tenable specific name. 

Harvey and some other writers have doubted the specific 
distinctness of what has been known as Codium elongakim^ con- 
sidering it a form-of C. tomentosum. But in its usual form it is so 
different from Codium tomentosum, and ambiguous conditions are 
so few that it seems worth while, for the present at least, to 
maintain its specific rank. Its elongate and sparingly branched 
habit, its more or less pronounced flattened expansions below the 
dichotomies, and its larger utricles, are commonly quite sufficient 
to distinguish it from C. tomentosum. In this connection, however, 
it is of interest to note that the apparently original specimens of 
C> elongatum in the Agardh herbarium, do not 

show particularly large utricles (they are in greatest 

width) , and the dilations under the dichotomies are not remark- 
ably pronounced, reaching a width of scarcely 2 cm. In vSpeci- 
mens of our collecting in Bermuda the dilations sometimes have 
a width of 10 cm. or more. 

PHAEOPHYCEAE 

CoLPOMENiA siNUOSA f. TUBERCULATA (Saunders) Setch. & Gard. 

Univ. California Stud. Bot. i : 242. 1903 . 

Colpomenia tuberculata Saunders, Proc. California Acad. Sci. III. 

x: 164. pL 32 J. i-j, 1898. 

La Paz, collector unknown. The specimens were sent to Dr. 
C. L. Anderson from the California Academy of Sciences, with 
the information that they had been used for packing. The brown, 
coriaceous thallus forms mats 10-20 cm. wide. Some parts of 
the thallus are nearly smooth > some parts bear wartlike excres- 
cences, and others are drawn up into subconical, bullate, or 
finger-shaped processes sometimes i'~’2 cm. long. 
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CoiLODESME ? 

La Pazj Vives i 8 c. 

Poor and fragmentary material, but it seems to be closely 
related to Coilodesme californica (Rupr.) Kjellm. 

Sargassum ? 

La Paz, Vims i 8 d, 

A fragment of a plant of the Eusargassum section, with thin 
linear-lanceolate serrate-ciliate leaves 6-8 cm. long and 7-12 mm/ 
in greatest width ; cryptostomata inconspicuous or wanting; leaf 
margins here and there approaching a biserrate condition. 

Sargassum ;— ■? ; 

Lsi'Pa.z, Vives X. 

A single plant a meter or more in length, sterile or with very 
immature receptacles. Resembling Vives i 8 d, hut the lanceolate 
or linear-lanceolate leaves (2-9 cm. long; 5-14 mm. in greatest 
width) have much more conspicuous cryptostomata. The texture 
of the leaves is thin-membranous and the margins are irregularly 
serrate, the teeth often terminating in soft somewhat ciiium-like 
points. The vesicles are subglobose and muticous, the largest 
attaining a diameter of 6-8 mm. Both this and iSd, which is 
possibly a form of the same thing, are quite different from Sargas- 
sum Liebmanni J. Ag. and S. Agar dhianum Far!., which, so far 
as we are aware, are the only two species of Sargassum that have 
thus far been described from the Pacific coast of North America. 
The plants suggest broad-leaved forms of S. Filipendula (Ag.) J- 
Ag*, but we are unwilling to refer them to that species and unwilling 
also, with the material at hand, to propose a new specific name 
in a genus in which more than two hundred more or less imper- 
fectly understood species have already been proposed . 

In the herbarium of the New York Botanical Garden (ex herb. 
C. L. Anderson) are four fragments of a Sargassum from La 
Paz, Baja California, which have leaves resembling those oiVives i 
in form, size, margin, and cryptostomata, but are rather more 
coriaceous. One of the specimens is accompanied by a long (12 
cm.) tax leafless panicle of receptacles. The panicle is detached 
but probably belongs with the accompanying stem and leaves. 
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Padina Durvillaei Bory, Diet. Ciass. Hist. Nat. 12: 591. 1827; 

Voy. Coquille, Bot. Crypt. 147. pL 21, f. i. 1828 

La PaZj Vives 5, ij, and 15. 

No. 13 of the material communicated consists of one young 
specimen 5""6 cm. high and one larger, apparently mature but 
sterile specimen about 12 cm. high, with its main, fiabellate or 
cuneate-flabellate lobes io~i2 cm. broad. The thallus is somewhat 
coriaceous and multistratose except at the extreme margin ; it is 
for the most part 8-12 cells thick, though towards the base it 
may become as much as 18 cells thick. Specimens of P. Durvillaei 
in the Mus6um d’Histoire Naturelle of Paris, marked “de la Con- 
cepcion, Chili, par Durville, 1825, . . . petits individus,’’ show a 
thickness of 8-10 cells in median portions. 

No. 5 is similar to the older plant under no. 13, but is smaller 
and more dissected. No. 15 consists of- fragments distorted by 
bearing the eggs of some marine animal. 

Padina sp. 

La Paz, Fws j. 

A much thinner and rather more calcified plant than no. 13 (P, 
Durvillaei). The single specimen gives the impression of having 
been semiprostrate when growing, though this appearance may be 
due in part to the way the specimen has been pressed and dried. 
The plant is 6-7 cm. long or high and its rounded -flabelliform lobes 
are 6-7 cm. broad. The thallus is 3 cells thick from the base to the 
rolled margin, which is bistratose. The surface cells are oblong, 
22-68 ju X 22-27ja, while in P. Durvillaei they are quadrate and * 
oblong and about 13-28/i in diameter. The plant represents pos- 
sibly an undescribed species, but as several poorly understood 
species have been proposed in the genus and as our material is 
sterile, we would hardly venture at this time to suggest a new 
'.specific 'name. 

Densely cespitose, stupose at base, 7-9 cm. high, i35-i60ja 
thick (240/^ at base), collapsed and thin on drying, somewhat 
regularly 3-6 times dichotomous below, the branches then rather 
closely 3 or 4 times subflabeiiateiy or subpinnately dichotomous, 
sinuses mostly rather acute, margins very entire or slightly un~ 
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dulate; main segments oblong or obcuneate, 3-8 mm. broad ^ 
diminishing conspicuously in length and width in the apical sub- 
divisions, the terminal segments mostly i~2 mm. wide, their 
dichotomies forming angles of about 45°, the apices obtuse or 
subacute; surface on drying mostly smooth or slightly and ir- 
regularly reticulate in the older parts ; cortical cells nearly uniform 
in size and color, 19-65/i X 1-3 times longer than broad; 

interior cells 96-250^ X 55-110/4, very thin-walled and often in- 
conspicuous when viewed through the cortex, the walls perpen- 
dicular to the surfaces mostly only i-2/t thick (10-12/4 in basal 
parts), collapsing on drying; tetrasporangia forming small scat- 
tered inconspicuous sori. [Plate 27.] 

La Paz, Yives 2 (type) and i&. 

Didyota Vivesii is perhaps most nearly related to D, Bar tay- 
resiana Lamour., but cannot well be identified with that West 
Indian species. It is more cespitose in habit of growth than D, 
Bartayresiana, more stupose at the base, less regularly dichotomous 
towards the apices, rather broader in its broadest parts and more 
conspicuously dwindling in width as the ultimate segments are 
approached, the axils (the upper at least) are more acute and the 
segments less patent or divaricate, the apices are less acute, and 
both the cortical and the interior cells are for the most part nar- 
rower and the cortical cells overlying the septa and lumina of the 
interior cells show scarcely any of that differentiation in form and 
translucency that led J. Agardh to describe D, Bartayresiana as 
“fenestrate”; the walls of the interior that are perpendicular to 
the surface are remarkably thin, being usually only 1-2/4 thick, 
^ while those of P. Bartayresiana are ordinarily 3-7/4 thick; whether 
wholly as a result of this thinness of the walls, or in part as a 
result of the treatment the specimens may have received, we do not 
know, but the interior cells of our dried specimens of P. Vivesii are 
so completely collapsed that they do not at all regain their natural 
form on being soaked with water, though they revive tolerably 
well on being treated with a solution of potassium hydrate* The 
smoothness of most parts of the surface of P. Yivesii, in its dried 
state, may be due in some measure to the presence, in many por- 
tions of the thallus, of a layer of small oval diatoms so closely 
adherent and so evenly disposed that their presence is revealed 
only by the higher powers of the microscope. The tetraspores 
of Didyota Vivesii occasionally, as in most other species of the 
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genus, germinate precociously or while still attached to the thallus, 
so that the surface appears inconspicuously proliferous here and 
there. 

The only Dictyotas hitherto recognized from the Pacific coast 
of North America are, so far as we are aware, Dictyota cremilata 
J. Ag. from St. Augustin, Mexico, and Z). Binghamiae of California. 
Of thCvSe, D, cremilata is characterized by strong marginal teeth, 
which are wholly lacking in D. Vivesii; by elongate or Ungulate, 
broadly obtuse or sub truncate terminal segments, which are as 
broad as any part of the thallus; by a cortex- that is for the most 
part conspicuously fenestrate in the Agardhian sense; by thicker- 
walled cells; and by a usually reticulate surface when dry. 

Dictyota Binghamiae is a coarser, thicker (275~500,w), more 
regularly dichotomous plant, with segments usually broader and 
their width better sustained towards the apices; its surface is 
beautifully reticulate when dry, and under the microscope the 
cortical cells, in most cases, show very clearly the differentiation 
in form and translucency that suggested the term “fenestrate’^ 
to J. Agardh . The cortex, too, of D. Binghamiae, towards the 
margins and in the older parts, often shows two or more layers 
of cells,— a character that is presumably responsible for its former 
identification with Glossophora KunthiL The walls of the interior 
cells, that is, the walls that are perpendicular to the surface, are 
very firm and thick (5-30iu). 

RHODOPHYCEAE 

PORFHYRA LEUCOSTICTA Thuret in Le Jolis, Liste Alg. Mar. * 
Cherbourg loo. 1863 

San Felipe Bay, D. T. MacDougal, Feh. 1904. 

This species, so far as we are aware, has hitherto been attrib- 
uted, for the Pacific coast of America, only to Monterey Bay, 
California.* The Gulf of California specimens differ a little in 
color from most European and eastern American plants, tending 
rather more to brownish and blue-purple shades. 

The thallus is about 40/i thick, surface jelly thick; plants 

monoecious; antheridia in spots and streaks adjoining sporocarps,- 
Hus, H. T, A. Zoe 5 : 63. Proc, California Acad. Sci. HI. 2 : 202. 

1902, 
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both unmixed with, vegetative cells; carpospores 8; spermatia 64; 
thalius disintegrating and deliquescing when dried specimens are 
soaked out with fresh water. 

Scinaia latifrons sp. nov. 

Thalius gelatinous-membranaceoiis, thin, complanate, 10-16 
cm. long, 4~7 times dichotomous, not constricted, the segments 
5--12 mm. broad (when dry), axils rather acute and branches some- 
what patent, costa obsolete, apices obtuse or shortly and bluntly 
apiculate: cystocarps 0,17-0.32 mm. in diameter, marginal, mostly 
confined to areas 1--2 mm. broad measured from the margin ; 
carpospores irregularly ovoid or oblong, io-22ju long. [Plate 28 
and TEXT FIGURE I.] 

La Paz, Fim d, jja (type), and 

The material submitted consists of eight specimens, all of which 
are amply distinct from 5 . furcellata undulata^ with which it grows 
associated, differing in the much broader thinner flattened mem- 
branous thalius and the rnarginal cystGcarps. Though having a 
pronounced ^'Halymenioid’V h^bitr the plants have the peculiar 
and characteristic vegetative structure and cystocarps of Scinaia. 
If aberrant in any particular it is in the absence of any costa or 
well-defined axile strand that can be clearly recognized even in a 
cross section, contrasting in this respect with S. furcellata undulaia^ 
with which it is associated and in which a compact axile strand is 
very manifest in cross section at least. The thalius of S. laUfronSj 
even when sections of the dried material have been treated with 
potassium hydrate, show's a thickness of only 80-1 35iU, but it is 
probable that fresh or liquid-preserved specimens would have a 
greater thickness. The thalius appears to be the thickest towards 
the margins, whether the margins bear cystocarps or not. A cross 
section of the stipe shows a compact medullary mass of filaments 
with a special axile strand only slightly indicated. The hyaline 
peripheral cells of the thalius have a height of 27-36^1, averaging 
considerably higher than in the associated 5 . furcellata undulata. 
The color of dried specimens of Scinaia latifrons m a light brownish 
rose, while that of S, ftmellata mdulata is % dingy or purplish 
..browur : 

Among the described species, varieties, and forms of Scinaia^ 
S. latifrons is apparently most nearly allied to 5 ., furcellata forma 
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Figure i. Scinaia latifrons M. A. Howe 


(La Paz, Vives iia), natural size* The dark spots showing near the margins 
are mostly cystocarps, but those in median parts are due to epiphytic growths. 
See also plate 28, which shows the type specimen somewhat reduced. 
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complanata Collins (Phyc. Bor.-Am. 836) from Florida^ but in that 
the segments are only 2 mm, instead of 5-12 mm. broad and the 
cystocarps are not confined to the margins, 

SciNAIA FURCELLATA UNDULATA (Mont.) J. Ag. Sp- Geii, et Ord. 

Alg. 2: 422. 1852 

Ginnania undiilata Mont. Voy. Bonite, Bot. Crypt. 59. pL 143. f, 3, 

1844. 

La Paz, Vives iid and 20b. 

This differs from Scinaia latifrons as noted above. 

The two specimens seen have a length of 10-14 cm. and their 
segments are about 2 mm. wide. The segments are probably 
terete or nearly so in life, though they do not regain that form on 
• being: soaked; out. ;■■•■■;,',•;•,.•■:■■•.'■■■ 

The specimens appear to agree essentially with those occurring 
on the coast of California as far north, at least, as Santa Cruz. 
The peculiarities of the Pacific Coast plant seem insufficient to 
separate it specifically from Scinaia fur ceUata: 

(?) Gigartina Chamissoi (Mert.) Mont. Voy. 

Bonite, Bot. Crypt. 71. 1844 

San Felipe Bay, D. T, MacDougal, Feb. 1904. 

The plants are rather small (3-8 cm. long), but are probably 
nearer to G. Chamissoi than to any other described species. The 
main segments are 2-10 mm. broad and are less regularly pinnate 
and less elongate than in G. Chauvinii (Bory) Mont. The nar- 
rower specimens resemble certain broader conditions of G. Teedii 
(Roth) Lamour. The faces of the segments are smooth or some- 
times lightly papillate and the only cystocarps seen are marginal. 
The branching is much more pinnate than in any of the California 
specimens that we have seen referred to G. papillata (Ag.) J. Ag. 

Anatheca dichotoma sp. nov. 

Thailus cuneate-attenuate at base, subcartilaginous or some- 
what gelatinous, reaching a length’of 25 cm., mostly 7- times 
dichotomous and with occasional marginal proliferations, seg- 
ments 6“I2 mm. in greatest width, tapering to i or 0.5 mm. in the 
ultimate divisions, 0.66-1.3 nun. thick, axils rounded, branches 
erecto-patent, apices acuminate, almost terete or conic- terete; the 
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filamentous or rhizoidal medulla bordered by mostly two irregular 
series of large cells 240-340^ in maximum diameter in cross section, 
their walls rather firm, not gelatinizing much in fresh water or 
glycerin, remaining about 6-15^4 thick, the large cells passing 
somewhat abruptly into the small cells of the outer cortex; the 
zonatesporangial tetrads irregularly ovoid, 5 5-85 ju in long diameter; 
other parts not seen, [Plate 29.] 

La Paz, Vives 7 (type), jic, i8h, and 20a. 

Although our specimens are either sterile or tetrasporic, we 
have little hesitation in considering this plant a close relative of 
the one from Whidbey Island, Washington, distributed in the 
Phy cotheca Boreali-Americana, no. gj2, as ^^Anatheca furcata 
Setchell & Gardner ms.” and afterwards described and figured 
in Univ. California Publ. Bot. i: $10. pi. 2j. f. jg; pk 24. f. 41. 
1903, However, we are at present unwilling to regard them as 
forms of one species. Anatheca furcata reaches a width of 2-3 cm., 
while A. dichotoma is mostly only 1-7 mm. wide; it is once to 
thrice forked, while vl, dichotoma is commonly 8-10 times forked; 
A. furcata also has a darker red color, a longer, more attenuate 
stipe, and its cell walls are more inclined to gelatinize on being 
soaked out with fresh water, which fact is doubtless responsible 
for giving specimens a less rigid and cartilaginous habit than 
those oi Anatheca dichotoma. 

Gracilaria Vivesii sp. nov. 

Thallus membranaceous, complanate, regularly and flabellately 
dichotomous (4 or 5 times forked in specimens seen), attaining a 
length of 14 cm., 250/x thick in younger parts, becoming 500-700/^ 
below, broadly cuneate or inversely deltoid at base; the lower 
segments subquadrate or cuneate-oblong, 8-20 mm . broad below , 
becoming 10-35 mmf broad under the dichotomies; segments of 
the two ultimate dichotomies considerably narrower, oblong or 
somewhat linear-oblong, 7-10 mm. wide, diminishing to 4-6 mm> 
in the terminal; margins entire, axils rounded , dichotomies patent 
or occasionally somewhat divaricate, apices rounded-obtuse, color a 
vinous- or coralline-red fading to light greenish pink; medulla com- 
posed of two or three irregular series of subglobose, ovoid or some- 
what flattened nearly empty cells 5O-40Oju in diameter, bounded by 
one or two series of much smaller subglobose or flattened sub- 
cortical cells; cortex 1-3-stratose, the surface jelly firm and 13-28/z 
thick: antheridia beginning as shallow pockets in the cortex, soon 
becoming more or less confluent and covering a large part of the 
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thailiis surface, mostly, however, bounded by narrow reticuiately 
disposed series of sterile cells. [Plate 30 ; plate 33, figures i-s.] 
La Paz, Vives 2oe (type) and iib. 

No. 20e, the larger of the two specimens seen, is antlieridial and 
lib, the smaller, is sterile. The plants are somewhat Rhody-- 
menioid in habit, but their structure is rather more suggestive 
of that of plants of J. Agardh’s subgenus Podeum of Gracilaria^ 
though the medullary cells are more nearly empty than is cus- 
tomary in this group. However, the antheridia appear to har- 
monize much better with those of Gracilaria, so far as described, 
than with the wLolly superficial or exserted and uninterruptedly 
expansive antheridia of Rhodymenia, So far as we are aware, the 
antheridia have been described in only three species of Gracilaria, 
viz., G. confervoides,^ G. armata,'\ and G. compressa,% 

The antheridia of Gracilaria confenoiies are described and 
figured as occupying nearly closed pear-shaped cavities, the bases 
of which penetrate the subcortical layer. Those of G. Vivesii are 
more like shallow saucers, often irregular in outline, and they are 
confined to the rather thin cortex and are covered only by the 
hyaline outer walls of wLat Avere originally epidermal cells; they 
seem to agree essentially with the descriptions of the antheridia in 
G. armata G. com pressa, and similar antheridia are present in 
a specimen from Barbados in the herbarium of the New York 
Botanical Garden, distributed as '^Gracilaria muUipartita J. Ag. 
fronde latiori ” (Vickers, Alg. Barb. 136), 

The two nearest relatives of Gracilaria Vimsii are probably 
■ G. Cuft%ninghamii Farl.§ (J. Ag. Sp. Alg. 3^: 93. 1901), based 

upon material from Santa Barbara, California, and Gracilaria (?) 
peniana. Picc. & Grun,, from Paita, Peru. Gracilaria Vivesii 
differs from G. Cunninghamii in its brighter red (less brownish) 
color, in being regularly dichotomous instead of often somewhat 
tri- or polychotomous, in its less elongate, less cuneate, and broader 

Thiiret. in Le Jolis, Liste Alg. Mar. Cherbourg 134. 1S63; Thuret & Bornet, 
'EtudeS' Phyc., 80-82. pL 40. f. 1, 2, 1-878; Buffhaui, Jour. Quekett; 'Micros.' „ Club 
5r2;94.;^L 'I j.y, 11,, '12,' 1893,. ■ ' 

t Thuret, Ann. Sci. Nat. IV- 3 : 22. 1855; Thuret & Bornet» loc. cit. 

Thuret :&'';Bome't, loc. cit. ■ 

§ This specific name appears to have originated through the misreading of a 
different genitive specific name accompanying a specimen sent to Agardh by Mrs. 
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(20-35 max, vs. 10-13 mm.) segments, more patent or sub- 
divaricate brandling, and larger more vacuous medullary cells. 
Gracilaria (?) peruana Picc. & Grun. was briefly described and 
thus far appears to be known only from the original collection, 
from ivhich, through the courtesy of Professor G. B. De-Toni, we 
have been able to examine a portion of a tetrasporic specimen, 
Gracilaria Yivesh differs from it in being of a coral -red or rose 
instead of a sordid green or lurid brownish color, in being regularly 
dichotomous instead of di-polychotomous, in having segments that 
are subquadrate or cuneate-oblong rather than subcimeate-Iinear 
and patent or subdivaricate rather than subparallel, and in having 
a cortex that is 1-3 instead of 3 or 4 cells thick in the mature parts 
and whose outer walls are i3~28/i instead of only 4.-6fi thick. 
The medullary cells In G. peruana diVe large and vacuous, much as 
in G. Vivesiij but are even larger, sometimes showing a maximum 
diameter of 650^^ in a cross section of the thallus. The transition 
from these large medullary cells to the small cells of the cortex 
is a little less abrupt than in G. Vivesii. The thallus of G. peruana 
is rather thicker than that of G. attaining a maximum 

thickness of about i mm. in the older parts of the fragment seen; 
it scarcely adheres to paper. 

Rhodymenia peruviana J. Ag. is doubtless deserving of mention 
in connection with Gracilaria Vivesii. The writer’s present 
knowledge of this Peruvian species is based chiefly on Agardh’s 
description and a photograph of the original specimen which has 
been accessible through the kindness of Professor O. Nordstedt. 
Its mode of branching and general habit do not suggest the Baja 
California plant, and Agardh’s allusion to sori in connection with 
the tetrasporangia would seem to indicate that Rhodymenia. 
peruviana. doeS' not belong m Gracilaria. In size and in habit, 
so far as can be judged from a photograph, Rhodymenia perumana, 
is not very different from Gmci/iifia (?) yet Piccone and 

Grunow, having before them Agardh’s description of the color 
and consistency of R. peruviana and having before them also the 
cystocarps and scattered tetrasporangia of their owm Peruvian 
plant, were apparently quite right both in considering their plant 
different from Agardh’s and in referring it to the genus Gracilaria. 



506 


Howe: Phycological studies 


Fauchea Sefferi sp. nov. 

Thalius moderately thin (30-80/1) and cartilaginoiis-mem- 
branaceous when dry, cartilaginous and 135-320/1 thick when moist, 
cespitose-ascending(?), dichotomous, mostly 6-1 1 times forked, 
spreading 7-12 cm., axils rounded or subacute, segments linear, 
1-2.5 mm. wide, nearly uniform in width throughout or slightly 
wider under the dichotomies, rarely concrescent, margins entire 
(except for cystocarps), the terminal segments tapering, obtuse 
or subacute, somewhat divaricate or patent ; color a dull brownish 
red; medullary layer of 2-6 irregular series of large elongate 
nearly empty cells, these often irregularly compressed and folded, 
55-137JU X 22-55iu in cross section (or reaching 240 X iiOjit in 
basal parts), with occasional small interstitial cells, passing rather 
abruptly to the subcortical layer of 1-3 series of smaller thick- 
walled cells; cortical layer composed of distinct anticlinal rows 
of 4-8 series of minute cells, these 3-9/i high, walls of cortical 
cells soft, gelatinous, and confluent: cystocarps marginal, sessile, 
nearly spherical, obovoid, or hemispherical, 0.5-0.95 mm. in 
diameter. , [Plate 3 1.] 

La Paz, Vives iie. 

Fauchea Sefferi is in a way intermediate between the Medi- 
terranean F. repens (Ag.) Mont, and the Californian and possibly 
northern F. laciniata J. Ag., but is amply distinct from both. 
From Fauchea repens it differs in the evidently non-repent habit 
of growth, in the thin and less cartilaginous thalius, in the narrower 
segments (1-2.5 mm. vs, 2-8 mm.), in the smaller, more gelat- 
inous-walled, more Irregularly compressed and often folded ceils 
of the medulla, in the occurrence of occasional small interstitial 
cells among the large cells, and in the more globose sessile cysto- 
carps. From laciniata, F. Sefferi differs in the diehot- 

omous instead of palmate-laciniate mode of branching, in having 
the principal segments narrower (often i cm. or more broad in 
\Fr laciniata) and linear rather than cuneate, in the smaller strictly 
marginal and non-coronate cystocarps, in the more gdatinous 
cell walls, the usually more compressed cells of the medulla, etc. 

The specimens, dried under pressure, adhere fairly well to 
:'paperexceptm'the older parts. . 

' -;This: species is dedicated' to’' the ' memory of; ■■ the, late^ 'Dr. Pehr' 
Olsson-Seffer, editor of the American Review of Tropical Agri- 
culture and professor of botany in the new Mexican University, 
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whose tragic and much lamented death in connection with the 
recent civil disturbances in Mexico occurred on April 29, 1911, a 
few days after he had communicated this and other Lower Cali- 
fornian algae to the writer for determination. 

Fatichea (?) mollis sp. nov. 

Thallus thin (25“35/x) and membranaceous when dry^ soft, 
lubricous, and i65~350/x thick when moist, cespitose-decumbent, 
flabellately subdi-trichotomous, the mats 6-9 cm. in diameter, 
the main segments mostly 5-8 times forked, radiating from a 
center and more or less overlapping in 2-4 layers, the layers here 
and there concrescent and coherent chiefly by deflexed more or 
less specialized originally marginal lobes, axils rounded and the 
segments again approximate or often overlapping; segments 
short-oblong, subquadrate, or occasionally subcuneate, 2-15 mm, 
broad, mostly as broad as long, margins entire, the terminal 
segments 2-5 mm. broad, rounded-truncate or bi-trifid-retuse ; 
color a dull brownish red or greenish rose; medullary layer of 2 (3) 
series of large nearly empty cells, these mostly oval or elliptical 
and 82-275/x X 68-"i37jit in cross section, rounded-hexagonal or 
rounded-oblong when viewed through the cortex, without smaller 
interstitial cells, passing abruptly to the thin subcortical layer 
of 1-4 series of much smaller cells; cortical layer of mostly 2 
series of minute cells 5-9iLt high, anticlinal filaments scarcely 
recognizable unless at margins, walls of cortical cells soft, gelat- 
inous, confluent, and hardly visible when soaked out, other parts 
wanting. [Plate 32; plate 33, figure 6.] 

La Paz, (type) and Ji/. 

The specimens described above are apparently sterile, but in 
habit and vegetative structure they have so much in common 
with Fauchea thsit we can feel little doubt as to their generic 
affinities. Fauchea (.^) is perhaps most nearly allied to the 

Australian FFnitophyUoides.'^ hnt the segments of the Baja Cali- 
fornia plant are short-oblong or subquadrate instead of linear, 
the thallus is much thicker (165-250/^ 2/5. fis-Ssju) and much more 
gelatinous, so that it adheres very firmly to paper, the medullary 
cells are much larger (82-275/i 2/5. 27--68/i, long diameter in cross 
section) the walls of the cortical cells are gelatinous and con- 
fluent when soaked out instead of firm and distinct, and the color 
is a dull brownish red or greenish pink instead of scarlet. 

* For the privilege of examining authentic material of this species we are 
indebted to Professor W. G. Farlpw and Mr. F. S. Collins. 
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J. Agardh has remarked that, in habit Fa-uchea niiophylloides 
suggests Rhodophyllis bifida or narrow specimens of Nitophylhm 
oceUakm. It may be said that F, (?) mollis suggests the broader 
conditions of these species. In structure F. (?) mollis is not very 
different from certain species of Gracilaria of J. Agardh’s sub- 
genus P odeum, section Khodymenioideae, but the cell walls and the 
frond as a w^hole are softer and more gelatinous than in any Graci- 
laria that we are familiar with and the large cells of the medulla 
are more hyaline and vacuous than is customary in that section of 
Gracilaria. 

Laurencia PANicuLATA (Ag.) J. Ag. Sp. Gen. et Ord. Alg. 2: 755. 

1852 

Chondria oUusa paniculata Ag. Sp. Alg. 343. 1 822. 

'LduFz.z,Vwes 22. ■ ^ 

Plants rather more slender and ultimate branchlets more 
elongate than in specimens from La Jolla, Galiforaia, distributed 
in Phyc. Bor,-Am., m lopj. 

The current name for the species is used here provisionally, 
though the specific name appears to depend for its priority on its 
publication as a varietal name, which violates all of the current 
codes of nomenclature. Two older names in the specific category 
that are commonly cited as synomymsare Laurencia patentiramea 
(Mont.) Kiitz. and X- glanduUfera Kiitz., but the older of these, 
L. ' patentiramea, according to Montague's original figure, does not 
apply very accurately to our Baja California plant and there are 
possibly grounds for doubting the alleged synonymy. The elon- 
gate ultimate branchlets of the Vives plant «are rather suggestive 
of those figured by Kiitzing (Tab. Phyc. 15: pi. 63. f. a, b. 1863) 
for Kis L. paniculata, but they are 'not distichous' or pinna te.' 
Kiitzing's paniculata, which, by the way, antedates J. 

Agardh’s, is referred to L. pinnatifida hy De-Toni; J. Agardh first 
cited it as a doubtful synonym under his own L. paniculata, hut 
aftervimrd (op. cit. 3: 651) omitted to refer to it. 

::Pglysiphon'IA,californicA' Harv.-:Ner.: Bor.-Am.; 2v. 

San Felipe Bay, D. T, MacDougal, Feb. 1904. 

The specimens are a little more luxuriant than Harvey’s type 
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from ''Golden Gate, California,” 'but they agree closely in habit, 
color, and structure. 

The pericentral siphons are usually ten in number but vary 
from nine to eleven. The basal internodes are 6-io times as long 
as wide. Simple colorless monosiphonous "leaves” are abundant 
at the tips. 

Centroceras clAVULATum (Ag.) Mont, in Durieu, FI. illgdrie i: 

140. 1846 

Ceramium claimlatum Ag. in Kunth, Syn. Pi. Aeq. i: 2. 1822. 

La Paz, in the herbarium of the New York Botanical Garden, 
ex herb. C. L. Anderson, collector unknown. 

The fragmentary specimen is from a stouter and more spiny 
plant than the original Ceramium clamdatum Ag., which was 
brought from Callao, Peru, by Humboldt. It also has shorter 
internodes and more forcipate apices. It suggests Kutzing’s figures 
of his Centroceras oxyacanthum, drawn from a South African speci- 
men, though originally described from Cuban material; however, 
the spines are less conspicuous than in C. oxyacanthum Q.nd are not 
much in evidence, except at the apices. 

The type of C. clavulatum in herb. Agardh is a slender plant 
with rather strict dichotomies, the tuft standing about 3.5 cm. 
high. The filaments are SS'-iiOja in diameter; the internodes are 
320-5 1 om long below, becoming about 8o-ioOiu long under the 
terminal dichotomy; the apices are incurved only in the youngest 
growth stages and are scarcely forcipate in the usual sense of the 
term; no lateral innovations were noticed; the spines are few, 
small, erect or incurved, and very inconspicuous, consisting of one 
or two cells and rarely reaching a length of 40/^. Kutzing was 
doubtless right in suspecting* that the original 'Ceramium .clavu- 
latum belonged with his own Centroceras cryptacanthum^ of which 
his var. longiarticulatum came from the coast of Peru, the type 
region of Ceramium clavulatum Ag. 

Halymenia actinophysa sp. nov. 

Thallus plane, sessile (?), very thin (70-130^14), gelatinous- 
membranous, elliptic-obovate or irregularly orbicular, attaining 
a length of 30 cm. or more and width of 20 cm., occasionally and 

'’^■Einna.ea; 
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irregularly perforatCy the margins entire or sinuate or here and 
there irregularly dentate or lacerate, the surface nitent, the color 
mostly a light greenish rose; medullary filaments sparingly lat- 
erally or subdichotomously branched, i4~24/x in diameter, gradu- 
ally enlarging distally (often becoming 27-40^ in older parts) and 
each terminated by a subglobose capituliform cell, this 45~95 m 
in diameter and emitting radially or stellately 3-14 (usually 6 or 
7) rather straight and rigid branches, these connecting with one 
or two series of similar or more flattened radiately branched and 
reticulately joined subcortical cells, succeeded by one or two series 
of smaller subglobose or flattened anastomosing subcortical cells 
and the monostromatic or occasionally distromatic cortex; the 
cortical cells subglobose, obovoid, or more often flattened in the 
plane of the surface, 5-13^ in diameter, usually 3--'6 from each 
subjacent cell: other parts unknown. [Plate 34.] 

La Paz, Yives 2 od, 

The three specimens on Yrhich the foregoing description is 
based are evidently fragments and some of the details of the 
diagnosis, especially as regards the size and form of the thallus, 
may require modification when more material is available. The 
specimens, also, appear to be sterile, but their structural characters 
are such that we feel little hesitation in referring them to the 
Hymenopsis section of Ha/ymema— the section that includes the 
European and Mediterranean TTa/ywema latifoUa Crouan and H. 
tdvoidea Zanard., and possibly also the American H, floridana J. 
Ag. Halymenia latifoUa has a firmer, relatively narrower, less 
nitent thallus of more definite regular form and a well-defined 
euneate stipe; it is not certain that the holdfast is present in any 
of the Baja California fragments, but what appears to be a sub- 
truncate or slightly cordate base in one of them suggests that the 
plant is sessile. iJ. latifoUa hdis radially branched cells in ^the 
subcortex that sometimes resemble the smaller of the radiate or 
stellate subcortical cells of i?. acHnophysa-j but they are (in a Brest 
specimen) only 25”30/x in diameter, have usually but 3-5 branches, 
and are nearly always much flattened; if these radiate cells in PJ. 
latifoUa' oi ten in form suggest Asteroid or Ophiuroid/^ star-fishes,"' 
the corresponding cells in H: actinopJiysa in a detached condition 
may remind one of the pollen grains of certain Malvaceae or the 
morning-star” maces of the 15th century. 

The limits of Halymenia florUana J. Ag. are imperfectly under- 
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stood and it is probable that the name has been, applied to more 
than one thing, but, in any event, It has, as a rule, a considerably 
thicker, less gelatinous thallus than iJ. actinophysa, and is less 
nitent when dry. In a cystocarpic specimen from Florida In herb* 
Agardh, communicated by Mrs. Floretta C. Curtiss, the medullary 
filaments are 8-I3 jU in diameter and have dense granular contents, 
the subcortical layer consists of 1-3 series of ovoid or subgiobose 
densely granular cells, mostly somewhat flattened in the plane of 
the thallus ; conspicuously capitate endings for the medullary fila- 
ments are scarcely found, though the subcortical cells anastomose 
and are sometimes inconspicuously 3~6-radiate; it should be said, 
however, that there are frequent large ganglioid or irregularly 
stellate cells or filaments which have more homogeneous contents, 
and whose branches make their way freely among the ordinary 
vegetative filaments; these we take to be the sporogenous fila- 
ments. But in thicker, more gelatinous plants that have been 
referred to H. floridana^ with more vacuous, more flexuous, and 
commonly a little larger medullary filaments (such, for example, as 
Phyc. Bor.-Am. S, and c), one often finds stellate vegetative 
ganglia in the medulla and finds also the medullary filaments 
terminating in the subcortex in a subgiobose radiately branched 
cell, but this rarely exceeds 30/i in diameter and its branches very 
rarely, if ever, exceed six in number. 

Of Halymenia ulvoidea Z3,n. B.nd H. coccinea have 

been able to examine no authentic specimens, but H. uhoidea m 
described and figured as having a dentate-ciliate margin and H. 
coccinea, which De-Toni hints may be Requienii j is' 

said to have a lamina only 1-2 cm. wide. 

Halymenia acHnophysa is in some respects rather suggestive of 
Aeodes nitidissima J. Ag., an apparently original cystocarpic speci- 
men of which, collected by Berggren at Tauranga, New Zealand, 
and sent out by J. Agardh, we have been able to examine through 
the courtesy of Professor Farlow. But H, is a thinner, 

softer, more gelatinous plant (the thallus of Aeodes niiMissima is 
about 240P, thick) and is quite different in vegetative structure. In 
Aeodes nitidissima the medullary filaments on reaching the sub- 
cortex send out usually 3 branches in a somewhat verticillate 
manner, but there is very rarely any tendency to a capitate enlarge- 
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ment, in fact, the diameter of the filament commonly suffers a 
slight diminution at the nodal point ; the cells of the subcortex have 
substellate anastomosing branches, but the ceils are very small in 
comparison with the corresponding cells of Halymenia actinophysa 
and they rarely have more than 3 or 4 branches. The cortex of 
the New Zealand A codes nitidissima consists of distinctly anti- 
clinal moniliform filaments of which the ultimate peripheral cells 
are, as described by Agardh, decidedly narrower than the sub- 
jacent cells (“ exterioribus conspicue angustatis ”) 5 these cells are 
only in diameter when viewed from the surface, but in a 
cross section of the thallus are seen to be about twice as high as 
broad. It may be remarked that in the specimens from Whidbey 
Island, Washington, distributed in the Phycotheca Boreali- 
Americana 946) as Aeodes nitidissima the cells of the 

cortex may hardly be described as being in distinct anticlinal rows, 
and the ultimate peripheral cells instead of being conspicuously 
narrower than those immediately subjacent are of equal width or 
even broader and have 2-4 times the diameter of the corresponding 
cells in the New Zealand plant. 

The dried specimens oi Halymenia actinophysa adhere very 
firmly and intimately to paper. The cell walls are so gelatinous 
and translucent that one gets little idea of the real structure of the 
thallus by examining an ordinary section in water or in water and 
glycerin — at least until one has learned otherwise what to expect 
and look for; but by staining sections or fragments with haema- 
toxyiin and afterwards swelling out the more or less collapsed cells 
by applying a little potassium hydrate or picric acid, the relations 
of the parts become manifest, 

' New York: .Botanical 'Garden. ■ 

Kacplaiiatioii of plates 27 - 34 - 

Plate 27. Dictyoia Vimsii 

A photograph of a portion of the type specimen (La Paz, Vives 3) , natural size. 

' The, stipe is,. Shown towards the 'lower .right-hand corner. 

PtATE 28, Scinaia latifrons 

A photograph of a portion of the type Specimen (La Paz. Vives iia), nine 
tenths of the natural size. The cystoearps are visible near the margins in the median 
portions. See also figure i (in text), which shows a better mounted, though 



Howe: Phycological studies 


613 


Plate 29, Anatheca dichotoma 

A photograph of a portion of the type specimen (La Paz, Vives 7) , a little 
more than one third of the natural size. 

Plate 30. Gracilaria Vivesii 

A photograph of a portion of the type specimen (La Paz, Vives 20e) , about 
four fifths of the natural size. 

, Plate 31. Fauchea Sefferi 

A photograph of portions of the type specimen (La Paz, Vives lie), natural size, 
showing marginal cystocarps, etc. 

Plate 32. Fauchea (?) mollis 

A photograph of portions of the type specimen (La Paz, Vives i8a), natural 

size. 

Plate 33 

1-5. Gracilaria Vivesii 

1. A cross section of the thallus of an antheridial plant. 

2. Surface of antheridial plant. The figure was drawn from a fragment soaked 
out in water and mounted in glycerin, in which medium the boundaries of the 
gelatinous walls of the \’’egetative cells cannot be seen with sufficient distinctness 
to be drawn accurately. In this mature condition of the antheridia, the gelatinous 
outer wa?! shown in fig. 3 as covering the antheridium has mostly dissolved away 
and the spermatia occupy shallow cavities in the cortex. 

3. A vertical seGtion through an antheridium, which appears to arise through 
the transformation of the two outer layers of cortical cells. 

4. 5. Young antheridia and adjacent vegetative cells in surface view. 

Figure i is enlarged 37 diameters; 2-5, 345 diameters; all from the type speci- 
men {Vives 2oe), 

6 . Fauchea {?) mollis 

A cross section through the thallus, enlarged 57 diameters. 

7. Cladophor a MacDougalii 

An apical portion of one filament and a fragment near the apex of another, 
enlarged tx diameters., , 

Plate 34. HflZymewfa 

1. A cross section of the thallus, partially diagrammatic. The figure was 
drawn from dried material soaked out in water and mounted in glycerin, under 
which treatment the outlines of the various structural elements, particularly of the 
large cells of the subcortex, are less distinctly visible than indicated in the figure. 
The larger cells are often so flattened, collapsed, or translucent that the medulla 
commonly appears relatively broader and the cortex thinner than represented; and 
the medulla is often less compact. 

2. A fragment from the cortex and subcortex, showing anastomoses of the sub- 
cortical cells, etc. 

3. Another fragment, showing other forms of cortical cells and their relations 
to the subcortex. 
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4. Cortical cells in surface view; from a glycerin mount, in which the boun 
daries of the cell walls are too indistinct to be drawn with accuracy. 

5. A similar view in an older part of the thallus, with the cell walls more swollen 
and the protoplasts more widely separated. 

6 . Cortical cells in surface view, after staining with haeinatoxyliii and treat- 
ment with KOH. The grouping of the cells indicates more or less clearly their 
relations to the subcortical cells; e. g., the upper group of six cells crowns a single 
subcortical cell. 

7. A stellate or radiate termination of one of the medullary filaments. 

8. 9. Capitate and stellately branched terminations of the medullary filaments 
in more detail. The pedicel in each figure shows the beginning of a lateral branch. 

10. Cells of the subcortex, showing connections and mode of branching. 

11. A somewhat flattened branched cell of a form that occurs in the subcortex 
about halfway between the cortex and the capitate terminations of the medullary 
filaments. 

12. A portion of a medullary filament terminating in the subcortex and showing 
the beginnings of two lateral branches. The terminal cell of such branches carries 
a dense and conspicuous protoplast. 

13. Stellately branched subcortical cells from a young part of the thallus, one 
of them showing 13 branches. These branches connect with other similar, but 
mostly smaller and more peripheral cells, from which they have been detached. 

Figures 1-6, S, 9, ii, and 12 are enlarged 276 diameters; 7 and 10, 46 diameters; 
13, 244 diameters. The sections and fragments from which figures 2, 3, 6, ^-lO, 12, 
and 13 were drawn w^ere stained with haematoxylin and then swollen out with a 
solution of KOH; in figures 2, 3, 8, and 9, the thickness of the gelatinous cell walls 
and probably the dimensions ot the parts in general have been somewhat exag- 
gerated by an excess of KOH. Figure ii was drawn from material that had been 
stained with picric-nigrosin. 



The relation of climax vegetation to islands and peninsulas 

Roland M. Harper 

Lake Tsala Apopka, in the eastern part of Citrus County, 
Florida, is a shallow irregularly shaped sheet of w^ater about 15 
miles long and 5 miles wide, lying parallel to the Withlacooche 
River, just about on the line between the lime-sink and Gulf 
hammock regions.* Its bed and shores, like most of the surface 
of central Florida, are composed of sand presumably many feet 
in depth, covered with a little humus or peat in certain spots, but 
mostly fully exposed to the light. The topography in that part 
of the state is determined not so much by subaerial erosion as by 
irregular solution of the limestone which underlies the sand, and 
undulates In such a way as to give the lake an extremely sinuous 
outline. t This lake is so interspersed with islands and peninsulas 
that there is probably no point on its shores from which more than 
a few hundred acres of water can be seen atone timeyeven at its 
highest stage. 

The country bordering the lake, on the west side (I have never 
been on the east side) is of the type known in Florida as ‘'high 
pine land”; which means that it is covered wdth open forests of 
long-leaf pine, Finns palustris (which is probably more abundant 
in central Florida than all other trees combined) , with a fairly 
dense undergrowth of grasses and other herbs— most of them with 
small or narrow leaves^ — almost no shrubs or ^ines, and no mosses 
or lichens on the trees. Probably the most striking difference 
between long-leaf pine forests and other kinds is the scarcity of 
shade, and the other differences are in large measure correlated 
Tvith 'this.' •: 

On January 21, 1909, when Lake Tsala Apopka was so low 
that one could make many short-cuts across its embay ments (as 
is usually the case with Florida lakes in winter) , I walked past or 

* See Ann. Rep. Fla. Geol. Surv. 3 : 221, 222. pi, 16, 1911. 

tThis peculiar topography is hrought out very plainly on the Tsala Apopka 
topographic sheet of the U. S. Geolbgicai Survey (surveyed in 1893 and published 
in 1895, on a scale of about an inch to the mile). 
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across several of the peninsulas above mentioiiecb a few miles 
northeast of Inverness, and was much interested to find them all 
covered with rather dense forests of the “hammock”'** type, con- 
trasting strongly with the neighboring pine forests. As compared 
with the high pine land, equal areas on the peninsulas had trees 
much more numerous and herbs scarcer, both in individuals and 
species, and the trees all had broad leaves, giving a fairly dense 
shade. The composition of the peninsula forests, as determined 
by a few hours of rather hasty observation, seemed to be approxi- 
mately as follows, (Trees, shrubs, and herbs are separated, and 
the species of each arranged as nearly as possible in order of 
abundance. Evergreens are indicated by bold-face type.) 

Trees 
Persea Borbonia 
Magnolia grandiflora 
Cornus florida 
Gsmantbus americana 
, Hicoria sp. 

Quercus laurifolia 
Quercus virginiana 
Quercus geminata 
Quercus Chapmani 
Liquidambar Styracifiua 
Ilex opaca 

Shrubs AND WOODY VINES 
Batodendron arboreixm 
CboHsma ferruginea 
Serenoa serrulata 
Vitis rotundifolia 
Gelsemitim sempervirens 
Pboiadendron flavescens 
Myrica cerifera 
Aralia spinosa 

Herbs 

Tiliandsia nsneoides 
Polyp oditim polypodioides 
Epidendrum conopsenm 
Smilax ptimila 
Tillandsia tenuifolia? 

Opuntia vulgaris 
Mitcbella repens 
Ryncbospora dodecandra 

Lichens . 

Trypethelium cruentum? 

It is worth noting that in this list all but four of the trees, 

*For definition of this term see Science 11 . 22: 400-402. 29 S 1905; Ami. 
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all but two of the shrubs, and all the herbs, are evergreen; that 
two of the shrubs are vines, and half the herbs are epiphytes. It 
happens that all the herbs listed, except the last, have perennial 
stems above the ground; but a visit in summer would probably 
reveal a few herbs of the ordinary type, whose aerial parts die 
down in winter. 

The broad leaves and consequent shade, the preponderance of 
woody plants over herbs, the absence of conifers, and the presence 
of several vines and epiphytes, are all characters of climax vege- 
tation; but in the large proportion of evergreens, and a few other 
particulars, these hammocks differ considerably from the “meso- 
phytic climax” forests a few hundred miles farther inland, where 
the soils are more clayey and the winters colder and wetter than 
in peninsular Florida. Forests very similar in aspect and com- 
position to those just described, however, are found in many other 
parts of the coastal plain where deep sandy soils, mild dry winters 
and wet summers prevail, and they; probably represent the climax 
type for those conditions of soil and climate. Although none of 
the species above listed are peculiar to Florida, about half of them 
are confined to the coastal plain or very nearly so. 

The only apparent difference between the soil of the hammocks 
and that of the neighboring pine land was that due to the vegeta- 
tion itself, namely, a small amount of humus (which is necessarily 
present in all hammocks and other shady upland forests) on the 
peninsulas. There is no reason to believe that the underlying 
limestone is any nearer to the surface on the peninsiilas than else- 
where, and few of the plants listed are supposed to have any 
particular fondness for lime. Although I did not set foot on any 
of the islands in the same lake, I have no doubt that their vegeta- 
tion differs little from that of the peninsulas. 

Afterwards I observed a similar state of affairs at many other 
places in Florida, particularly in the lake region,* where many of 
the larger lakes have one or more narrow or narrow-necked 
peninsulas projecting out into them, with vegetation apparently 
always of the hammock type — if not already destroyed and re- 
placed by orange groves or some other form of agricultural enter- 
prise. And wherever islands occur in these lakes the vegetation 
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seemed to be even denser if. anything than on the peninsulas; 
which is just about what one would expect, whatever the cause 
of the approach to climax conditions on the peninsulas. From 
examining maps and literature, and from my own field notes for 
other parts of the country, I have been led to the conclusion that 
this relation between climax vegetation (the term “hammock’^ is 
not used so much outside of Florida) and peninsulas or islands 
is almost universal, at least in the coastal plain, and where the 
width of the peninsulas or islands lies between certain limits. A 
few examples in the coastal plain, from New Jersey southward, 
will serve to illustrate this principle. 

Cape May, New Jersey, and neighboring beaches, from all 
accounts, are or have been noted for their fine white oaks, hollies, 
cedars, and some other trees which are rare or absent in the pine 
barrens a few miles farther north.* 

On the Delaware peninsula, especially in Virginia, where it is 
narrowest, there are quite a number of species of trees and shrubs 
that are characteristic of hammocks farther south. f The whole 
coastal plain of Virginia north of the James River is cut up into 
peninsulas, and lacks many of the pine-barren plants which are 
found both in New Jersey and in North Carolina.^ The original 
forests of this region (northern ‘‘Tidewater Virginia^') must have 
been mostly hardwoods, § and the timber and the accompanying 
humus-laden soil were doubtless among the attractions that deter- 
mined the location there of some of the earliest English settlements 
in America, in the seventeenth century. 

* See Ailu. Rep. State Geol. N. J. 1891 : 134-136; 1894 : 262, 263; 18 Q 9 (Forests) : 
251,. 252, ' 

t See Torre^a 9 : 223. 1909. Tillandsia mneoides, di. characteristic epiphyte 
of the Florida hammocks, has been reported from this same peninsula by Mr. Robert 
Ridgway (Bulb Torrefy Club 8: 6. 1881), a fact that has been overlooked by 

' many subsequent miters. 

"t '.See Toixeya.r: 44, 4$.' ,i907» 217.' ,1909.' Dr. Forrest 'Shreve, in his recent 

Riant Life 'of 'Maryland' (ppb 85-88),. has commented' on the absence of '.so'itne of the 
b same'.'species from the coastal plain’ of. that,, state,, which is also extensively dissected 
into peninsiilas. Some notes on insular and peninsular vegetation on the western 
shores of Chesapeake Bay, by Dr. M. A. Chrysler, can be'fou'nd on '(pages' 187-189 
of ' the same voinme. According:' to,'' C. D.'-^Mell (Md. ^ Geol. Surv., repQirt on St* 
Mary’s Co., p. 183, 1907) hardwoods originally predominated in this part of 
.Mary'iand. 

§ See Bulb Torrey Club 37 : 422. 423. 1910. 
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The forests on the narrow sandy islands or “banks’" which 
fringe the coast of North Carolina are said to consist almost 
entirely of angiospermous evergreens, including a large proportion 
of the same species already mentioned as growing in Florida.*^ 
Very few islands in the coastal plain north of South Carolina seem 
to have any pines on them. 

The coast region of South Carolina, Georgia, and northeastern 
Florida, between the Santee and St. Johns rivers, is bordered by 
innumerable sandy islands, of diverse sizes and shapes, separated 
from each other and from the mainland by salt marshes and an 
intricate network of tidal channels; and these islands, or rather 
the portions of them not occupied by dunes and marshes, are 
wooded mostly with Qtiercus virginiana and its usual associates, 
pines being scarce or entirely absent on many of them.f 

Paradise Key or Royal Palm Hammock, at the south end of 
the Everglades of Florida, is an island at high water, and is noted 
for its dense growth of tro|)ical hardwoods, a few of which are not 
known to be arborescent anywhere else in the United States. 
Long Key, about half a mile away, is covered mostly with open 
pine forests, but at its eastern end, next to the channel which 
drains that end of the Everglades, there is a strip of ham- 
mock. J 

Among the Florida Keys proper, which are true islands, sur- 
rounded by salt water, pines are found only on a few of the largest 
ones,! and the same seems to be true of the Bahamas, from all 
accounts. In both groups the smaller islands, except those small 
and low enough to be washed over by the waves, are as a rule 
covered with dense evergreen hammocks. In these Bahama 
and south Florida localities the soil is Pleistocene limestone 
instead of sand, and the pine is not Pinus palustris but P. caribaea}' 

* See Kerr, Tenth Census U. S. 6: 545, 561, 562, 1884; Ashe, BuiL N. C. 

Geol. Surv. 6: 145-147. 1898; Kearney, Cohtr. if. S. Nat. Herb. 5 : 271, 272. 1900. 

t For a description of the vegetation of one of these islands on the coast of South 
Carolina see Coker, Torreya S: I3S‘->I45. 1905. 

$ See Britton, Jour. N. Y. Bot. Gard. 5 : 130-132. JI 1904; Small, ibid. 5 : 
157-164. Au 1904; 8: 24. F 1907; 10 : 49-54. Mr 1909; Harper, Fla. Review 4 : 
149, 152. Au 1910. 

§ See Curtiss, Gard. & For. i: 279, 2,80. ,, 188S; Small, Jour. N. Y. Bot. Gard. 
12: 153-157. 1911; also Ann. Rep. Fla. Gwl. Surv, 3 : 229. 1911. 
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but that is pretty closely related to P. palustris and very similar 
in its habits.'^ 

On the Gulf coast of peninsular Florida, islands are rather 
scarce; but the coast of west Florida, Alabama, and Missis- 
sippif is very similar in topography and vegetation to that of 
North Carolina, already referred to. Dr. Hilgard has described 
some sandy peninsular hammocks on the coast of Mississippi, 
differing from true peninsulas only in that the open water bordering 
them is partly replaced by marsh; and their vegetation, from his 
account, J is very similar to that already described. 

Besides the peninsulas on the shores of lakes and oceans, there 
is another very common class, of worldwide distribution, formed 
by creeks and rivers. River peninsulas may be either at the 
confluence of two tributaries, or in '‘ox-bows^’ formed by me- 
andering (and either kind may develop further into islands). 
Almost every one, in the southeastern United States’ at least, has 
noticed that such peninsulas, even above the reach of overflow, 
usually seem to have the richest soil in the neighborhood, and if 
not already cleared and cultivated, they are likely to bear some 
fine hardwood timber. This feature is of course more conspicuous 
in the long-leaf pine regions of the coastal plain, where the forests 
away from the streams are essentially of a pioneer type, than it is 
in the hardwood regions farther inland, where the contrast can 
never be so great. 

Similar instances might be multiplied indefinitely ;§ but the fore- 
going will probably suffice to show the universality of this relation 
between climax vegetation and small land areas wholly or partly 
surrounded by water or marshes, in our coastal plain. Almost the 
only exceptions to the rule seem to be those islands and beaches 

^ Pinus, caribaea has been confused by recent writers on North American trees 
with P. EllioUU, a common and characteristic species of pine-barren ponds, branch 
swamps, etc., from South Carolma to Central Florida and Mississippi, They are 
not easily distinguished in the herbarium, but their ranges and habitats are quite 
different, F. mribrna being semitropical, and having about as little use for water as 
P . fuluslris'h&s. .. 

t For a description of the vegetation of some of the islands of Mississippi see 
Lloyd & Tracy, Bull. Torrey Club 28 : 6 i--ior. pL 8~ir, 1901. 

t GeoL and Agric. Miss. 383, 384.,’.:'. i860. . 

§ The reader who is sufficiently interested to follow up the matter can find descrip- 
tions of many peninsular hammocks in Bartram’s Travels and other works of similar 
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wliicli are so narrow and so far from the mainland that they have 
no area sufficiently protected from the winds to allow humus to 
accumulate and hardwood forests to develop, or are so low that 
they are swept by the waves. Such beaches are found along the 
south shore of Long Island, on the coast of North Carolina, in the 
east and west Florida coast regions,’^ along the coast of Mississippi, 
and in various other places. 

Now for the explanation of the phenomenon above described. 
Gf the several hypotheses which readily suggest themselves, the 
least probable will be taken up and disposed of first. 

In the case of islands and peninsulas bordered by large bodies 
of water (either fresh or salt) , particularly some of the northern- 
most ones here discussed, it has been supposed by some that the 
peculiarities of their vegetation, and their agricultural advantages, 
are due to the temperature being kept more uniform by the 
proximity of the water, and especially to the greater exemption 
from frost enjoyed by such places. But the climax plants, or 
many of them at least, are not known or believed to be any more 
sensitive to heat and cold than the pioneer plants of the same 
regions are. In fact nearly all the hammock plants of central 
Florida are perfectly at home several hundred miles farther north, f 
and remote from large bodies of water. Furthermore, the tem- 
perature hypothesis would hardly explain the marked contrast 
between the peninsular hammocks of the Florida lakes and the 
pine forests which border the more gently curving shores of the 
same lakes; or the stream-fork peninsulas, where the width of the 
streams' is often insignificant./: ■' 

It might also be claimed that the islands and peninsulas are 
better watered than the pine forests near by; but this is not alvrays 
true, and besides, the hammock plants are not especially moisture- 
loving, decidedly less so, for example, than bog plants, which are 
mostly of the pioneer class. 

It might be true in some cases, such as on the sea islands and 
stream-fork peninsulas, that there is some fundamental difference 
in the soil. But in many or most of the instances cited, whatever 
difference there is in the soil can be ascribed to the vegetation 

t This statement does not, apply, however, to the hammock vegetation of south 
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itself. Not only is shade conducive to the accumulation of humus 
and the retention of moisture, but the shade, humus, and moisture 
together favor the development of bacteria, fungi, worms, insects, 
and numerous other inconspicuous organisms, both animal and 
vegetable, which work on the soil in such a way as to increase the 
available nitrogen and otherwise improve it.'^ This, in short, is 
the regular way in which biotic succession (as defined by Cowles, f 
and distinguished from regional and topographic succession) pro- 
ceeds, the world over. 

For the Florida hammock peninsulas, if not for all the other 
cases referred to, the key to the situation can be expressed in a 
single word: FIRE. All the long-leaf pine forests of which I have 
any knowledge (and I have seen them in seven of the nine states 
and about 200 out of some 300 counties in which Finns palustris 
is found), even the more or less isolated ones in the mountains of 
Georgia and Alabama, bear the marks of frequent fires. In pre- 
historic times these fires were doubtless set by naturaT agencies, 
probably mostly lightning, and each spot perhaps did not get 
burned over oftener than once in several years, on the average. 
Although fires may not be started by lightning on anyone square 
mile oftener than once in several decades, a fire once started in 
the grassy carpet of an unbroken pine forest might easily spread 
over several square miles, so that every acre of such forest if not 
protected in some way would be likely to be burned over every 
few years. Forest fires are now usually set by man, t sometimes 
purposely and sometimes accidentally, but the increase in number 
of fires due to this cause has been partly counterbalanced by the 
numerous highways, clearings, etc., which serve as barriers to fire, 
so that the frequency of fire at any one point in the pine barrens 
may not be over two or three times as great as it was in prehistoric 
times, and the geographical distribution of forest fires in the south- 
eastern states has probably not been changed materially. 

See in this connection a paper by J. W. Harshberger in Science II. 33 : 74i“‘744, 
12'ldy 1911. ' 

■ Gaz. 51 : 171-181-, „ 

t The Indians are supposed to have burned the pine woods for centuries before 
the white man arrived, and done it more regularly, but the differentiation between 
pine barrens and insular and peninsular hammocks probably antedates the whole 

'''■ ''human' race.;;' ■, , : : 
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It is pretty well known that long-leaf pine, after it is four or 
five years old, is less affected by fire than almost any other tree 
we have,**" and in southern forests periodically swept by fire little 
else can grow” but this pine and a great variety of more or less 
xerophytic, mostly perennial, herbs, among w^hich various grasses 
are usually most abundant. 

An island would ordinarily be exempt from fires except such as 
might originate on it, and consequently the smaller the island the 
less the chances of fire. On a peninsula, whether bordered by 
open water, marshes, or narrow streams, fire could approach from 
only one direction, and there w”ould be many chances of its being 
stopped by rain, fallen logs, etc., before going very far down the 
peninsula, so that the frequency of fire in such places w^ould be 
very much less than in unprotected forests where fire could ap- 
proach from any direction. 

On this theory it is easy to account for the origin of insular 
and peninsular hammocks. About half the species of plants listed 
above have fleshy fruits, and are presumably disseminated niostly 
by birds ; and several others have nuts which may be carried con- 
siderable distances by rodents, such as squirrels. The seeds of 
such plants are doubtless being dropped all through the fruiting 
season in all sorts of places, and occasionally one will germinate, 
if it falls in the right kind of soil and does not encounter enemies 
or too much Gompetition. In this way an island or peninsula 
which we might suppose for the sake of argument to have been 
originally covered with pine-barren vegetation would gradually 
become seeded with hardwoods.f The absence of fire would in 
time allow sufficient humus from the pioneer vegetation to accu- 
mulate to give the hardwoods a start, and the latter would grow 
up and finally make enough shade to prevent the reproduction of 
the pines and other pioneer plants, which are what foresters term 
intolerant, and will not germinate in dense shade.! 

* This point is discussed on pages 71-87 of a little book by G. Frederick Schwarz, 
entitled “ The long-leaf pine in virgin forest/* published in 1907. 

t The ratio of fleshy-fruited trees to oaks and hickories should be somewhat 
greater on islands than on peninsulas, on account of the greater accessibility of 
the latter to mammals, but I have not yet investigated enough islands quantitatively 
to say whether this is true or not. 

t In this connection Frofes^r obs^yations on the growth of Finus 
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The relation between fire exemption and climax vegetation is 
reciprocal, for when the hardwoods are once well established the 
herbaceous vegetation under them is very sparse, and the humus 
is usually too damp or too thoroughly decomposed to burn readily* 
(There are of course all gradations between pioneer and climax 
forests, but I refer now to the extremes, and not to such inter™ 
mediate stages as the common deciduous oak-hickory forests of 
the East and South, in which burning of the dead leaves in the 
fall, mainly through human agency, is a rather frequent occur- 
rence.) 

Outside of the long-leaf pine region or southern pine barrens 
(and south of the great northern coniferous forests, where fires are 
much more spectacular, and present a different set of problems) 
forest fires from natural causes, although they still occur, are less 
frequent, and the contrast between open and protected forests is 
consequently less marked. Peninsulas as wide as those of Tide- 
water \drginia would probably offer little hindrance to fire if 
their vegetation were of the pine-barren type, but they are just 
outside of the range of Finns rigida on the one hand a-nd Finns 
palustris on the other, and the various hardwoods and short-leaf 
pines which prevail there"^ grow densely enough to make fires 
rather rare. 

Although it is a little beyond the scope of this paper as indi- 
cated by the title, there is another piece of evidence in favor of 
the fire- protection theory of climax vegetation in the coastal plain 
that ought to be mentioned here. This theory furnishes a satis- 
factory explanation of another class of hammocks which has never 
been fully explained before: namely, those of the Altamaha Grit 
region of Georgia. f These are invariably located along creeks or 
rivers, and nearly always on the sandhill side of the stream. Their 
vegetation is very similar to that described above for the peninsulas 
of Lake Tsala Apopka. In former years I sought for the cause of 
th^se hammocks in the subsoil or the ground water ; but it is clear 
: now ^ that' :protectioTi: from-fireris ' the; principal cause.'."' 'For .'.'the' 
pine-barren side of a stream, with its close carpet of wiregrass and 

, '^'See 'BeU.' Torrey C,lub 37 ;: 422, ■423..:...'; ip'io'.' , .The differences' ' .'in 'vegejta'tion on 
opposite sides of Hampton Roads are now a little easier to explain than they were 
"" before.;', 

t See Ann. N, Y. Acad. Sci. 17 : 98-102. fl, 16. 1906. 
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other inflammable herbs, is not usually sufficiently protected from 
fire to allow hammock vegetation to obtain a foothold there, while 
the sandhills, whose vegetation is so sparse that fires on them are 
very rare, furnish an excellent protection on that side. The trees 
in the swamp at the base of nearly every stream sandhilf probably 
furnish the humus to start with, and the birds and squirrels bring 
the berries and nuts of the hammock plants, which gradually spread 
up the bare sandy slopes, making their own humus as they go. 

The same theory also seems to explain why pine barrens ap- 
proach nearer to salt marshes and salt water in Mississippi than 
in Georgia; a fact which I commented upon a few years ago"^" but 
could not account for at the time. The country within a few 
dozen miles of the coast in Georgia is considerably lower and 
flatter than that similarly situated in Mississippi, and tidal 
estuaries have encroached on it to a much greater extent, making 
many islands and narrow-necked peninsulas, as pointed out on 
a preceding page. In Mississippi the pine flatwoods are sparingly 
represented if at all, and undulating pine barrens like those of 
the Altamaha Grit region of Georgia come right down to the 
coast, the typicarbranch-swamp vegetation occurring within a 
few hundred yards of Mississippi Sound at Gulfport and elsewhere. 

The shell hammocks on the coast of Alabama and Mississippi, 
described by Mohrf and Hilgard,$ must owe the peculiarities of 
their vegetation at least in part to the protection from fire afforded 
by the marshes or waterways by which they are invariably 
bordered. 

Geological Survey op, ^ Alabama, , , 

. ’•‘.Torreya 6: 201, 203,, 1906.^ .. 

t Contr. U. S. Nat. Herb. 6; 133. 1901. 

IGeol. & Agric. Miss. 373, 374, 380. i860; Tenth Census U. S. 6: 270, 271. 

1884; Soils 495, 497. 1906. 
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Dioecism in the trailing arbutus, with notes on the morphology of 

the seed 


Neil E. Stevens 


The hetcromorphic nature of the flowers of Epigaea repens 
has been the subject of occasional remark ever since the time of 
Andr6 Michaux. Tn his journal^ (p. 138) written while exploring 
in the Alleghany Mountains in 1796, occurs this entry: “ Le 2 
Avril Epigea repens en pleine fleur comme les jours precedents: 
sur plusi. individus toutes les fleurs femelles sans rudiments 
d’Etamines et sur d’autres individus toutes les fleurs hermaphro- 
dites.” His Floral^' (p. 250) contains this further note: “ Flores 
omnes in nonnullis individuis abortivi." 

In 1868, Thomas Meehan*^" presented a paper before the 
Philadelphia Academy of Sciences in which he called attention 
to the fact that the pistillate flowers have ” fine cleft stigmas 
strongly recurved, exposing a glutinous surface; while the her- 
maphrodite opes the ^pek of the pistils dos^- ;yFrom this 
he Inferred that the and an exam- 

ination of a number of plapts 4^8 fhhfruaiag se^on apparently 

;,ponfirpMsd plants ^ set 

' ' A»a ^ s^c- 

1 %re of in honors in two main 

■■ ■ • the 'group is char- 

ipt^mposed; of' fivn' 
evidently well 
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adapted for retaining pollen. This first group he subdivides on 
the basis of whether the stigma projects above the corolla or is 
included within the tube. In the shorter styled form/’ how- 
ever, the height of the stigma varies considerably, being vsoiiie- 
times as low as the middle of the tube of the corolla, sometimes 
nearly up to the throat.” This main group is further character- 
ized by having aborted stamens. The stamens of this form show 
var^dng stages in abortion, from mere rudiments of filaments to a 
condition of fully developed filaments bearing anthers with occa- 
sional pollen grains. They are, however, always functionless and 
the form is evidently pistillate. 

The second group is characterized by having small, erect, and 
comparatively smooth and dry stigmas which do not retain pollen 
readily. The ovaries in this form are apparently as well devel- 
oped as those in flowers of the first group, and the styles show the 
same variations in length. This small stigma form has well 
developed stamens with anthers that abound in pollen. The 
stamens vary much less in length than do the pistils but there 
is a tendency to having lower instead of higher anthers in con- 
nection with the short style.” In conclusion Gray raises the 
question as to whether Epf gam is really dioecious or the small^ 
stigma form sometimes sets fruit; and suggests that the modifi- 
cations in the length of the style point toward a heterostylous 
condition like that of the primroses. 

Since Gray’s time several papers dealing with the flowers of 
E|?igaea hav^ All of them agree in most particulars 

with his observations. Halsted^ found all the kinds of flowers 
described by Gray, and notes that about one third of the flowers 
of the small stigma form have the stigmas even with the anthers* 
He measured the pollen grains from the longer and shorter stamen^, 
and found no difference in their size. difference in the 

size of the pollen of the different forms is Gomtnon among hetero- 
stylous plants Halsted concludes that Epigaea shows no real 
evidence of heterOvStyly. 

Wilson^*" examined a thousand plants, mostly from North 
Carolina. He found that the kind with perfect stigmas showed 
all gradations in length of style from the longest to the shortest. 
In only one of these large stigma plants did he find even aborted 
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anthers. In the kind with pollen-bearing stamens he found the 
same variatiorivS in length of pistil and an equal variation in length 
of stamen. The two organs do not show any correspondence 
in length, however, but all lengths of stamens are found associ- 
ated with each length of pistil. Wilson concludes that the pistil 
in this form is functionless because of its imperfect stigma and 
that the species is really dioecious; and he makes the interesting 
observation that the flowers of the two forms differ, the corolla 
being from one third to one seventh smaller and generally more 
pink in the large stigma form than in the small stigma form. He 
also considers that Epigaea must have been trimorphic before 
becoming dioecious. 

Miss Langdon^ examined a large number of flowers and found 
all the types described above. She notes that several arrangements 
of anthers may occur with each length of stigma, and that while 
usually all the flowers of a cluster are of the same form occasional 
exceptions occur. For example, on one spray there was a cluster 
of medium-styled flowers and one of short-styled; and in one short- 
styled cluster was one long-styled flower, Bastin^ in a paper on. 
the structure of Epigaea, discusses the flowers but all his observa- 
tions on this point are taken from Wilson’s 

The peculiar condition of the flowers of Epigaea was brought 
to the writer’s attention, in connection with some work on heter- 
ostylous plants, by Gray’s suggestion that Epigaea might be an 
example of a heterostybus species that either was approaching 
or had attained a dioecious condition. As will be noted from the 
papers cited above, there is considerable uncertainty as to whether 
pypigaca Yepens is really dioecious, that is, whether in the form 
having perfect stamens the pistil is incapable of producing seed; 
and as to whether there is any real evidence of a heterostybus 
condition. The writer has accordingly investigated these two 
points. In connection with this work, flowers from several 
localities in New England and New York have been examined, 
and a number of plants taken up and cultivated for experimental 
purposes. The writer wishes to acknowledge his indebtedness 
to friends who have sent him specimens and to Mr, F. V. Coville 
for generously sending information as to his methods of cultivating 
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Evidence of heterostyly 

The claims as to heterostyly in Epigaea are based entirely 
upon the variation in the length of the pistils i\s Darwiir^ 
(p. 3) emphasized, however, in his original discussion oi heter- 
ostyloiis plants, anatomical characters alone do not furnish con- 
clusive evidence of heterostyly. The essential differences between 
the forms of a heterostylous species are physiological differences 
in the pistils and pollen. Unless it be proven that one form is 
wholly fertile only when pollinated with pollen from another 
form, we do not have conclusive evidence that the species is 
heterostyled. 

In Epigaea^ moreover, the anatomical evidence is anything 
but conclusive. Gray (loc. cit, 75), to be sure, divides the large 
stigma kind into two groups distinguished by different lengths of 
style, but there are all gradations from the longest style to the 
shortest (Wilson, loc. cit. 59). The small stigma form show^s even 
less evidence of heterostyly, for both styles and stamens show all 
gradations in length and the stamens vary within much narrower 
limits than do the pistils (Gray, loc. cit. 75). And in place of the 
correlation of pistils of a given length with stamens of a different 
length characteristic of heterostylous floAvers, we find in Epigaea 
any length of stamen associated with any length of pistil (Wilson, 
loc. cit. 59, and Miss Langdon, loc. cit. ii); and flowers with 
stigmas at the anther level are common (Halsted, loc. cit. 249). 
Moreover, as Halsted points out, the pollen grains from the 
stamens of different lengths show no difference in size; and this, 
.'Wdiile ' byr no means ■ conclusive,- lessens the^ probability f that: th 
■species, is truly heterostylous. ■ .All -these '■■observationsdiave been 
bconfirmed-' by - the '.writer.,-' . 

Experiments, however, show still more conclusively that 
Epigaea cannot be considered a heterostylous plant. The writer 
transplanted several wild plants with large stigma, each of which 
bore a dozen or more buds, and cultivated them out of doors. 
The plants apparently suffered no injury and all blossomed readily. 
While the pistils showed a wide variation in length they may be 
roughly classified as long-styled, mid-styled, and short-styled 
forms. Flowers of each of these forms were pollinated with pollen 
from long and mid-length stamens. No flower with stamens 
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c(>riT;‘sp(:)ii(iin^- in Iciigtli to the shortest pistils has been found by 
I lie wri ter. 

Idle iiollen ^enninaled readily, and sections made tw^enty-four 
lioiirs alter pollination showed the stigmas crowded w'it.h pollen 
tul".)es. '.riie tiilies,' however, developed rather slowly, and it was 
only lit tin' end oi five days, 120 hours, that pollen tubes were 
lound ext..eii<.Hng to the ovulCvS, and in a few cases the polar nuclei 
appeared a})out to fuse with the male nucleus. It is noteworthy 
that the pollen trom both lengths of stamens germinated with 
e(|ual readiness on alMengths of pistil. Such would not be the 
case, ot ('oiirsia in a truly heterostyloiis plant. 

Dioecism 

The evidence as^ to dioecism .is much more satisfactory, l.In- 
questio.iiably tfie large stigma form is unifornily pistillate, for 
iisiially only mere rudiments of filaments appear and often none 
.at' alb'',. Cray (loc. cit. 74), however, found in some anthers in a. 
flower .of this, form a,- few.'/bperhaps well formed pollen .grains,’.’ 
but .the' .anthers never opened. In -.the one thousand ' plants 
e.Kamint'd by liim, Wilson (loc. cit. 59) found only one large stigma 
plant that showed , even aborted anthers. ' The writer ■ examined 
over two hundred plants of the large stigma form, and only three 
bore Ihnvers with 'Uny. rudiments of anthers. , Microtome sections, 
of these flowers were prepared, and while the four locules could in 
sonu^ castes lie distinguished they contained . .merely ..masses, of 
broken d()wn cells. "■ 

' ' Tlu* form with well developed 'stamens, on the other hand, has'' 
nev(‘r bewn f)bs('r\‘(Tl to set fruit; and as (iray (loc. cit. 76) ])oints 
out, it is easy {<> a.scertain in any case which kind of flower has 
matunul fruit, becaiisc the style and stigma persist until the fruit 
is fully malurt*. Indeed, in the flowers in which the ovary has 
not (leveloped, the style and stigma often persist for over a year, 
somewhat shrunken, to be sure, but still sufficiently well preserved 
t() make it ('ertaiu to which form the flower belongs. This unusual 
pemistence of the style and' stigma seems to be due to the fact 
that the carpellary bundles 'Contain strongly lignlfied tracheids. 
",v,,'crhe pl&dil 'of, this fprm,:' however, Ms Gray (loc. cit. 75) 
'observed, np|are;ntlycW and rather 
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dry stigma. The writer experimented with the artificial polli- 
nation of this small stigma form both with plants cultivated in 
pots and with flowers kept in water. The pollen adheres to these 
stigmas to a considerable extent, though this is proliably due to 
the fact that the wall of the pollen grain is somewhat mucilagiiioiis, 
for the pollen adheres also to the style below the stigma and even 
to smooth objects, such as a glass rod. In no case, however, was 
a pollen grain observed to develop a tube when placed on a stigma 
of this kind. The pollen was retained without degeneration for 
some time, frequently for over a rveek, but it never established any 
organic connection with the pistil and could easily be lirushed off. 
As these cultivated plants appeared perfectly healthy and after- 
ward developed apparently normal new shoots, the failure of the 
pollen to germinate cannot be attributed to any unusual weakened 
condition of the pistils. Moreover, the same condition wtis found 
to occur in long-styled plants of the small stigma form growing 
under natural conditions. Although the stigma in these plants 
projected well above the stamens it w'as covered with pollen, 
probably as the result of the visits of insects. Not a single gra’n, 
however, had emitted a tube. 

This evident sterility of the pistils in the stamina te form seemed 
still more remarkable when microtome sections of the ovules were 
examined. At the time of fertilization the embryo vsac of the large 
stigma form shows uniformly typical egg and synergids, well 
defined antipodal cells, and the two polar nuclei lying close to- 
gether near the middle of the sac. In all probability it remains in 
this condition over winter (Coulter and Chamberlain, P- 53)» 
The ovules of the sterile small stigma form present an identical 
appearance both in size and in the condition of the embryo sac. 
It is of course possible that the nuclei of this functioiiless embryo 
sac have not undergone a reduction division. There appears to be 
no evidenGe, however, of a tendency towmrd apoganiy, and these 
unfertilized ovules gradually degenerate. 

We have then, in the small stigma form of EAhi'aM, flowers 
that are apparently perfect but functionally male . The m or- 
phological differeiTGes between the functional and non-functional 
pistils in this species are, as pointed out above, very slight and are 
confined to the stigmas. Their physiological differences are so 
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great, liGwever, tliat pollen which germinates readily on the 
stigniiis ol one lorni is absolutely inert on. those of the other, 
and E/ngaea repcm is functionally a dioecious plant. 

A tew oilier cases oi plants that are apparently polyganio- 
dioedoUvS liut actually dioecious have been observed. Darwin 
(loc. cit. 288) noted that the hermaphrodite” flowers of Etiony- 
nrus europaem are practically male, so this species is really dioe-, 
cions. Mottier^'^ (p. 377) and von Kirchner^ (p. ii6) have pointed 
out t hat the a]:)|)arently polygamodioecious maples are functionally 
dioecious, liecause the anthers of the '‘perfect ” flowers, although 
tliey^ contain some apparently^ normal pollen grains, never open. 

Celaslrus scanchns is an apparently polygamodioecious plant, 
having pistillate and “ perfect ” flowers. Like the related Euon- 
ymus etm)p(ma\ however, it is dioecious in function, for the 
pistils of the “perfect” flowers are smaller than those of the 
pistillate and appear upon investigation to be non-functional. 
Celastrus is almndant in the vicinity of New Haven, Connecticut, 
and during the spring of 1911 the writer examined a large number 
of plants in this region. Particular care was taken to observe 
the plants bearing “perfect” flowers. Not only was there no 
indication of any development of the ovary but the flowers 
shriveled and dropped from the plant almost as soon as the pollen 
was shed. Microtome sections showed that the ovules in the 
pistillate : flowers .are' more 'than ten- times, as large as those "of, 
t,he “ perfect ’* diowers. -. Many 'of these iion-fimctioning; ovules 
contain, however, an apparently typical' embryo''sac.8, ' 

V , ,'The condition found in the maples is-exactly the reverse'' of 
,'tliat foimd in Rpigaea 'and. Celmtms. ■ In .the' latter species there, 
'are.,. t'WO' Linds' of flowers, ■ one^ evidently . pistillate, tliC' other de- 
'weloping both ovules . and pollen-' grains',; ' In some '. species of 
maples, on the o'ther hand, one kind .of flower is evidently, stain- 
inate anddlie.otherapparently perfect. In. Epigaeami^. CeMstrus.,. 
however,' the "'Ovules, of, the “ perfect- ”'''flow'ers' are never, fertilized, 
"''and-'in the .m.aples: the' anthers:'of;the' “' perfect,-” flowers, do'-mot. 
open. ' ' Notwithstanding .'.their ;;.'mprphological , ,, di.ffereiiGes,' - then,; 
both types are functionally dtoecio-us..." 

As Wilson (loc. cit. 59) states, there is in Epigaea repens an 
apparently constant difference in size' between the large-stigma 
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and small-stigma flowers. If flowers of the two forms growing 
in the same locality are compared, the pistillate flowers seem to 
be uniformly smaller than the apparently perfect flowers. Darwin 
(ioc. cit. 307) considers that this is generally the case in gyno 
dioecious plants, and names a dozen such species in which the 
pistillate flowers are smaller than the staminate flowers. He 
notes also the fact that no such difference in the size of the corolla 
has been found in the two forms of androdioecious species. 

The writer has been unable to demonstrate, however, any 
correlation of color of the corolla with the two forms of stigma. 
Wilson (loc. cit. 59) states that the corollas of the large stigma 
flowers are pink, while those of the small stigma flowers are white. 
This is apparently true in some localities; but in one lot of flowers 
sent from a locality in Maine nearly all the flowers of both forms 
were pink. Moreover, a small lot of flowers from New Hampshire 
showed the large stigma flowers small and white, while the small 
stigma flowers were larger and very deep pink. 

Morphology of the seed 

In the sections made for the purpose of determining the rate 
of growth of the pollen tubes several points were noted which 
seemed worthy of record, and the development of the seed has 



Fig. I. Longitudinal section through ovule of smail stigma form of Epigaea 
repens .showing tapetum surrounding ■'the lower . .portion' 'of ■ tlie^ embryo ' sac, elon- 
..gated ■ .eggnad;' synergid, ..saclike’ ’antipodal celW and polar nuclei'.; ' This ovule though 
non-functional Ts identical in ■.appearance '.with t.he 'functional ones. X400. 
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ai::cr,>rc'iiiTAb'' frai'ed. 'Die mature embryo sac (fig. i) pre- 
sents no unusual i<a'itures except: that it is sornewliat curved and 
is proiongccb toward its micropylar end, into a narrow funnel- 
siiaped region wiui'li contains the greater part of the egg and 
synergids. 1, lie riuctdlus either does not persist or else it coalcvsces 
so con'ifiletidy wit.li thii iritegnmcnt that they appear continuous. 

llie single' masvsive inlegnment, which makes up the bulk' of 
the ovule, is di it erentiated into three rather definite regions’ 
the epidermis, a middle storage region, and an inner tapetal region 
surrounding t he emliryo sac. Tlie cells of the epidermis are large, 
regular, and rather tliick- walled. The storage region shows little 
dilierentialion excc|)t that the cells in the funicular region are 
consideralily elongated. 'Hie “ tapetum ” is composed.; of 'a 
single layer of cel.Is except 'at the antipodal end, where it is .usually 
two or more cells in ' thickness. -Its' cells' have the large nuclei 
and dense granular cytoplasm, characteristic of nutritive '.cells." 
It is noteworthy that the tapetum does not surround the narrow 
micro't'iylar |.)or'ti,on of the embryo sac, a.'fact which suggests, that 
the micropylar poftion ni'ay be a. secondary development due to' 
an.A:u:'i'cr<,)achiiie,:rit of the growing egg and synergids upon .the tissues : 
of 'the integument.,, 

, As: noted' above, : at the'time of. maturity 'Of,' the embryo .sac 
thC' 'polar nuclei lie close 'together in the-'middle of the, sac. '. They' 
remain entirely distinct,' ho'wever,-.' until fertilizatio,n occurs, and 
the primary endosperm, nucleus ..is' formed by the ,'sintiil.taneous' 
fusion of the polar' xuiclei ..with '.'the' -male nucleus. ' ' The.'divisio.n 
of the priniai'y endos'perm ■nucleus. ivS ■'accomp.a.med', .by '.the (for- 
mation of a transvensc wall dividing the embryo sac into two ap- 
proximately e<|ua,l (iianibers (fig, 2 ). Each of these chambers 
is further divided by a cross wall resulting in a '' four-chambercci ” 
(unbryo sac (fkl 3 )* No division of the fertilized egg has occurred 
at this stage. 

hi the further development of the endosperm, cell divisions 
occur ra|>klly in all four of these “ chambers.” The cell divisions 
take |>lace in various planes, and by the time the proembryo 
contains five or six cells it is impossible to distinguish the original 
cross walls which separated the four chambers of the embryo sac. 
There is thus no period of. free nuclear division in the development 
of the endosperm in Epiga0* 
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Instances in which the first division of the primary endosperm 
nucleus is followed by the formation of a transverse wall across 
the embryo sac, are fairly common especially among the Sym- 
petalae (Coulter and Chamberlain, loc. cit. 176); and the for- 
mation of a tW'0"diambered embryo sac has been reported in the 
three subfamilies most closely related to the Ericoideae, that is, 



Figs. 2 and 3. '“Chambered” embryo sac of Epigaea repen.s, X600. 

Fig. 2. Two-ceiled stageg 

Fig. 3. Four-celled stage. The fertilized egg is partly covered by the remains 
of the pollen tube, and the antipodal ceils have largely degenerated. 

in :the Pyroloideae, Monotropoideae, and Vaccinioideae ' (Hof- 
meister/ , p. 141). '' The' later . development of, the endosperm, 
differs somewhat in the different groups. In the yaccinioideae 
the endosperm is reported to develop only in the antipodal chamber 
w^hile in the Pyroloideae and Monotropoideae endosperm is formed 
inTotli/nhambers. ;,,', The only case; in which, m: Epi^dea, the 
embryo' sac;'becomes"divided\into"fou,r .superposed"' .chambers all 
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of which, take jiart: iii t,he de.velopiiient of the endosperm, is that 
of Daiura lams r('‘[)orted l)y C'ruignaixh’ (p. i 66 ). 

.loLir-chanibered ” embryo sac, formed, however, somewdiat 
(jjffercntly from those of Datura and Epigaea, is found in Pliy- 
sosiegui iHfgifiuifUi. in. this species Sharp^"^ (p, 220) has recently 
observed that the division of the primary endosperm nucleus is 
ac(‘c)m|)arued by the formation of a longitudinal wall running 
through the middle of the embryo sac. The nuclei of the two 
resulting parts of the sac then divide and transverse walls are 



Ficj, 4, Longitudinal suction of developing ovule of Epigaea repens, showing 
'Imastoria which function, for the- nourishment 'of the .endosperm. .'Xtpo, ■, 

■formed'. Further , transverse di visions-,, then, give . rise , to a' large- 
celled' tliin-'walled tissue 'which'' fills '-the '‘-endosperm lobe.” 

■':,'By file time th<j embryo, ■ of gam -reaches the',quad,'raiit,' 

stage tlie endosperm 'has„-’-a 'very',cons'iderable, bulk xind -slip'.ws -i.n' 
longitudinal section fifty or more cells. At about thfe 
knobsha[)ed projcx:tion appears ■ at -either '■'-e.nd/.'of ' ,',the:, endosperm'! 
These outgrowths extend into the ti,ssues"'of the i,n.t,eg'U-ment a'nd'a'p'--, 
|)arenily f luud.ion as haustoria to nourish the developing endosperm. 

At first both haustoria consist of but a single large cell; and 
this is usually the condition of the antipodal haustoriuin at 
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maturity. In, the formation of this cell a portion of one of the 
peripheral cells of the endosperm grows out into the tissues of 
the integument, increases greatly in size, and is later cut off by 
a cross, wall. By the continual growth and division of the cell 
thus cut off, the niicropylar haustorium develops rapidly until 
finally it consists of a group of eight or ten cells having dense 
granular contents and large nuclei. Frequently some of the cells 
of this haustorium contain two nuclei. The condition shown in 
FIG. 4 represents about the maximum development of the haus- 
toria, and in the nearly mature seed they appear crushed and 
distorted among the tissues of the integument. 

Haustoria of various kinds that function tor the nourishment 
of the endosperm have been reported in numerous instances. Their 
occurrence and origin, together with the whole subject of the 
nourishment of the developing embryo sac, have been, divscussed 
by Coulter and Chamberlain (loc. cit. 1 04-1 13). Theiy mention 
haustoria of various forms, developed from the inicropylar and 
chalazal ends and even from the sides of the sac. Sometimes 
the haustoria develop from protrusions of the sac itself; but in 
other forms the synergids, the antipodal cells, the stispensor, and 
one of the row of megaspores have been reported to take part 
in the formation of haustoria. The structures found in. Epigaea 
are noteworthy as rather simple haustoria which originate directly 
from the endosperm at a comparatively late stage in its develop- 
,ment. ' ■ 

BotanicalLaboratory,- 

, Y ABE' University. ' 
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On the identity of Cyathea multiflora, type of the genus 
Hemitelia R, Br.* 

William R. Maxon 
(with plate 35) 

'File genus HmiUelia was established by Robert Brown in 
1 8 10 tor a group of tree ferns, of which the following previously 
described species were known to him and were stated as represen- 
tatives of his new genus: (i) Cyathea muUifiora Sm,, (2) C\ hor- 
rida Sni., and (3) ( 7 . capensis Sm. Fortunately thcvse are now 
regarded, as they have been generally in the past, as congeneric. 
If, tlien, the genus Ilemitelia is to l)e recognized as valid, there can 
be no ol)jection to a selection of the first-named species, Cyathea 
nmlUfloray as its type. This course has been followed in recent 
years by both L. M. Underwood t and C. Christensen, J and 
has bcx^n tacitly accepted, although ciuite a different typification 
of the genus was long ago proposed by G. Gardner.! 

C<)ncern the identity of Cyathea nmUiflma, however, 
there has been little but confusion, almOvSt from the time of its 
publication. Following a brief description (quoted from Will- 
denow) Hooker commented upon this species in the SpeciCvS 
Filicumll as, follows,: 

“ 1 fab. Jiimaica; ex, 'Herb. Banks. With this I am', 

unacquainted, and Mr. Brown is the authority for its being 
refern‘<l to //c/Hf/c/m. Sir Jas Smith, with whom the species 
( irigi na t e< 1 , ha,s merely .sirid of it (under Cyathea): ‘ Candice 
, fronde bipinnata pinnatificla, laciiiiis obtusis serratis, 
rachi aiata, lloribus sparsis, ealyce lacero/ Wilklenow, who 
seems to have been acquainted with the .specie whose 

character I have given a.bove, further remarks upon it, ‘ Rachis 
margined on each side with a narrow decurrent line. Partial 
l)inna' 2 feet long. Pinnules 4 inches long, an inch broad at 

Cutiiistiecl by permission of the Secretary of the Smithsonian Institution, 
t Mem, Torrey Club 6: 26S. 1899. 

Indcjc Fib XVII. 1906. 

§ l,A)ndon Journ. Hot. i: 438-442. 1842. 

: ■ — 'll Sp. Fib $; 32. 1846. 
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the base, lanceolate, acuminate, pinnatilid. Segments 5 lines 
long, oblong, rather acute, obtusely serrated/ IJiifortuiiately 
neither Smith nor Willdenow alludes to the venation, nor, 
except the brief notice of the former, to the involucres. Mr. 
Smith, who, as well as Mr. Gardner, has examined tlie original 
specimens, says that, as far as can be judged from the imper- 
fect specimens, it differs from the preceding ( H,? Parkeri) only 
in wanting the coarse hairs on the rachis. Mr. Gardner con- 
siders it allied to Alsophila capensisP 

It may here be noted that Willdenow in all probability' had 
not seen the original specimens of the species. His description,'^ 
which very greatly modifies and extends Smith’s original diagnosis, 
is thus one of the earliest misapplications of the species-name and 
is apparently the principal false basis from which so great an 
amount of misunderstanding has since arisen. 

Smith’s comment upon the source of his specimens, '' Habitat 
in Jamaica; ex herb. Banks,” led Dr. Underwood to look up the 
actual type of the species in the collection of Sir J. E. Smith 
at the rooms of the Linnean Society of London, a few years ago* 
He examined also the original specimens in the Banksian Herba- 
rium' (now preserved in the British Museum, Natural History), 
from which the three pinnae of Sir J. E. Smith’s herbarium had been 
derived. His conclusion was that the specimens of the two col- 
lections, which are identical, represent a species otherwise un- 
known. Concerning the original source of the material he has 
written (in MS.), Shakespeare. Known only from 

plants collected in Jamaica in the last of thtv i8th cent^^ 
More recently the writer has received through the kindness 
of A, B. Rendle, F.L.S., Keeper of the Herbarium of the British 
Museum, a, photograph of .Banks’s original , specimens ' in; the ' 
British .' Museum, here" shown ■ in plate ; 35.,. and with" tl:ii.s . two 
piiinules of the plant itself. A transcript of the data attached to 
the specimen,'as shown by:the..photograph,:ds as follows': ' " 

.) “ Shakespeare, Robert,: (fl.U'yBcKBa).,'.^ Gollecteddn .• 

Jamaica (Hb. Banks). — 10. 7. 1903. Prof. L. M. 

Underwood called to see this type (?) ; hence the 
difficulties. — ? Can this specimen be the type of 
Hemitelia multiflora R. Br. FL Nov. Holl. pVisB. 
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= Cyathea Sir J. E. Smith in Act. Taiir. 5, p. 416. 

^ Aniphkosniia multiflora G. Gardner in London 
J'oiirii. of Bot. I, 1842, p. 441. Cf. this last 
reference, pp, 438’~-442, Our plant agrees 
with Gardner’s description, p. 439. — 

But Sir J. E. Smith says ‘ Jamaica, ex herb. Banks ’ 

(fide Hook. Sp. Fii. i. 32), while our specimen 
bears Cimsrica merkl. R, Shakespeare.' And 
no other specimen appears to have come from 
Jamaica. Shakespeare did collect in Jamaica 
about 1780. If this is the type, the locality 
* Jamaica ’ may be at fault.” 

From a careful comparison of the two pinnules sent, and 
of the photograph, wdth the large se.ricvS of specimens in the U. S. 
National Herbarium, the following statements may safely be 
made: 

1. The original specimens in the Banks Collection, British 
Museum, from which the three type pinnm of Cyathea multi- 
flora J. E. Smith were taken, are from a rather small frond of a 
species described later "upon Central American material as Hemi- 
tsUamiigricans 

2. Smith’s statement of the type locality of C. multiflora sls 

“Jamaica” is without much doubt erroneous, since; The 
original Banks specimens are marked as from “ America merid.” ; 
(6) in all the botanical exploration carried on subsequently in 
Jamaica the, species . has" not been ' there collected; {c) Hemitelia 
nigricans is^ a wi<h?spread\'though''not very common' 'species 'of' 
■the Atlantic coast' of the- nminland, extending from' Guatemala, 
■'through „Nicaragua\:to Costa ...Rica, -and" Pana.nia' (and .in.'all' prob- ' 
''ability .farther,' .along' '.the northern' 'coast,, of,..'.South' America)," 
aiKl may rea.sona.bly be'.s.upposed' to include- '..'specimens ' gathered ■ 
by chance at almost any', p.Qint 'along , -the Atlantic coast mentione',d.: 
Even if there were no confusion' as .to -the locality for the". original-' 
specimens of Cl -'.'their.' identity '•'with Himigricansxmi:' 

not he (questioned, as the following notes are intended to make 
'L'lear;. 

Hemitelia nigricans was described in 1849* by Presl from speci- 
mens said to have been collected by Friedrichsthal “ upon the 
(:ba,hkS:pf(the.:''::tiH^et*.:;i:p'-|'hahclp 
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has stated=*^ that the locality is in Nicaragua. There is at hand 
a pinnule from Prcvsl’s type at Prag, and also a pinnule of l„..evy’s 
468 from, Nicaragua, mentioned by Fournier. A dose comparison 
of these with the pinnules of C. nmltiflora from the .Banks lier- 
bariuni shows all three collections to be of the same specit^s and , 
curiously enough, to give no indication of the variation in size 
and venation which exists in the more ample material of later 
collections. In all three the veins are almost without exception 
simple, and the pinnules only from 3 to 4 cm. long. Recent speci- 
mens show pinnules up to 7 cm. long and many of the veins to be 
once forked at or beyond the middle. From minute characters, 
nevertheless, it is apparent that all are referable to a single species, 
which naturally must bear the name HemiteMa The 

species has since been described from Costa Rican specimens 
as Alsophila decussata Christ. It is doubtful also if HemUelia 
Hartii Baker, f from Panama, can be maintained as a distinct 
species. Hemitelia ohscura Mett.J is a related species described 
from Colombia, very similar in form, but differing conspicuously 
in having the lower surface of the costae strongly hispid. 

From the whole series at hand, but especially from specimens 
collected recently by the writer in Panama, the following de- 
scription has been drawn: 

Hemitelia multiflora (J. E. Smith) R. Br.; Spreng. Syst* Veg., 

4: 126. 1827 

Cyathea muUiflora ]. E. Smith, 'Mem.'' Acad.' „Tur. 1 7'93. 

Amphicosmia muUiflora Gardner, London Journ. Hot. i: 441. 
'1842. , ■ 

■■ Hemitelia fiigricans Fresl, Eplm^ Bot. 31'., ^'I849. ’ 

' Alsophila decMSsafa Christ in Pit tier, Prim. FI* Costar,..3: 41.' 1901, 

Caudex erect; i to 5,, meters 'high, very slender::(about,'3.5' cm'. 

, in diameter), usually sheathed by 'the'closely ascending' or semi, ad- 
mate fibrous'' bases , of old,' fronds;, ..or,, these slowly' deciduous," the' 
scars s paced, oblong-^elliptic, 4 to 5 cm. long, less than 1.5 cm. 

\ Bull. ,,Soc. 'Bot., France ,19: '26ii 
;t Journ. 'Bot. ,24i''243'.', L';i'8'86. '.. . ' ' 

Vf HmfieHootom.MetL 1864.: Subsequently ilKurcci 

by Karsten, FI. Colomb. 2: pi. igr.f, 2. 1869. 
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broad; fronds spreading, 1.3 to 2.1 meters long; stipe up to 45 cm. 
long, curved, light brown, silicate ventrally, noticeably brownisli- 
piibesceiit, freely armed with straight or slightly curved spreading 
SI')! lies 3 to 5 in 111. long, and clothed toward the base with deciduous 
ovate-lanceolate attenuate glossy bright-brown scales i .5 to 
2 cni- long witli narrowly erose paler margins, similar scales 
rather densely clothing the crown and upper part of the caudex; 
lamina 1 to 1.7 meters long, 60 to 100 cm. broad at the middle, 
ovate, deeply tripimiatifid, abruptly acuminate, the primary 
rachis scantily aculeate near the base, upward sparsely muricate 
or smooth, stramineous-brownish, antrorsely brownish-strigose 
upon the upper side, below closely beset with stifhsh mainly re- 
trorse subpersistent yellowish hairs; pinnae articulate, 14 to 17 
pairs, approximate, the basal ones horizontal or usually 
deflexed, opposite and relatively short (25 to 32 cm. long, 
8 to II cm. broad), elliptic-oblong, petiolate (1.5 to 3 cm.); middle 
pinnae larger, alternate, widely spreading, exactly linear-oblong, 
not narrowed at the base, 30 to 50 cm. long, 7 to 14 cm. broad, 
sessile or subscsslle, abruptly acuminate-caudate, the secondary 
rachis like the primary, in the outer part delicately foliaceo- 
marginate; pinnules 20 to 24 pairs, articulate, deciduous, mostly 
spreading at right angles, slightly separated or half their width 
apart, all but the lowermost strictly sessile, linear-oblong, 3 to 7 
cm. long, 9 to 18 mm. broad, acutish or rarely acuminate, regu- 
larly pinnatifid two thirds to four fifths the distance toward the 
slender elevated costa; costae yellowish-strigose above, below 
bearing a few minute deciduous yellowish brown subbullate at- 
tenuate scales, glabrous, or 'minutely wsetulose; segments 9 to ,12,,. 
pairs, slightly oblique, straight or slightly falcate, oblong, dose, 
the '.margins, plane or lightly revolute, crenateLdentate, ' strongly 
so at the,\T^rya::)btiivSC'or sometimes muticous.apex, the sides nearly 
parallel;,' costules bearing' 2 to 4 stiff spinelike hairs above, 'below' 
glabrous or obscurely and '.minutely setulose ; ' veins wide-spreading, 
4 to 8 pairs, simple or once/iorked';at 'or: .beyond, the '.middle, :;dark,, 
more or less c()ncealed,x^xt;ending- 'tO'- the ■margin ;, sori 'i' to '4 pairs, 
mostly mixlial, the lower ones supramedial, borne at or just below 
the fork ; indusium , ■ proxi-malf ."b'rown,''- membranous, ■ cuciillate.-' 
dimidiate, finally somewhat 're-flexed 'and'cleft ''into' 2' or 3' ■shallow 
lobes, often nearly disappearing with age ; receptacle globose, 
the nil merous flaccid pai-aphyses equaling the sporangia ; leaf 
tissue papyraceo-herbaceous, translucent, very dark green above, 
much paler below, glabrous. , ■ 

Type loc'ALJTy: ''America meridionalis,” R. Shakespeare, 

Dtstruujtion: Guatemala, Nicaragua, Costa Rica, and 
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Panama, ascending to i,ioo meters altitude; also reported from 
Peru. 

Besides the fragment of the Shakespeare ty|)e aliove men- 
tioned the following specimens are in the U. S. National Her- 
barium: 

Nicaragua: Banks of the Rio San Juan, /Nfrdrh 7 /.v//w/i. 
Chontales, In forest, Levy 465. 

Guatemala: Forest near Livingston, at sea-le\'el, June, 1906, 
H. wn Tilrckheim 1 1 . 1221. Same locality, February 18, 1905, 
C, C. Beam 483 (determined as Cyathea arborea). .Same locality, 
January 18, 1905, Kellerman 5080. 

Costa Rica: Foret a General, altitude 600 meters, Pf/ZLer 
3344. Fougeraies du General, vallee du Dlquis, altitude 700 
meters, Pittier 12027 (type collection of Alsophila dec/ussata 
Christ). Cienegas de Cahas Gordas, Pittier 10978. Canas 
Gordas, altitude 1,100 meters, Pittier 10980. 

Panama: Laguna de Chiriqui and its neighborhood, J, Hart 
12, 29. Humid forest near Porto Bello, province of Colon, at 
sea-level, April 7, 191 1, IFaxon 5776. 

Finally, it may be pointed out that the small size of the original 
specimens of JL muUiflora, and perhaps also of PresFs type of 
H. nigricans t is further due to their having come from the upper 
part of a small frond. The type fragments of both are exactly 
matched by pinnules from the apical pinnae of the writer’s speci- 
mens from Panama (the only apical portions at hand), in which 
, also : two other perfectly diagnosticieatures. are evident, namely, 
"the, conspicuously winged .secondary'- rachises, band.' thebpeciiliar. 
long-acuminate apices, of the pinnae. ' Both, may .be readily ol)-' 
served in the illustration herewith published. 

Washington, D.C.-, 

.Kxplaiiatiow- of plate 

From a photograph of the original specimens in the Bauksian Herbarium, 
British Museum (Natural History), froim which the "Cyathet^, muitiflora was 

vderiyed.,:, .Collected iii' ‘'America meridionaiis ” by RV Shakespeare. y'' About oncTliird 
; iiaturalsize. 
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New names and the final members of new combinations are in Heavier type 


Acacia, 475, 476, 4S0 
Acadaphyfiites, 420 
Acaros[)ora sp., 293 

Acer californicnm, 336; rubrum, 225, 227- 
229, 231 

Achillea laniilosa, 237, 239 
Aconitum columbianum, 237; Lycocto- 
num, 313 

Acrostichum citrifoliiim, 173 

Actinella, 16; lanata, 239 

Adiantum pedatum, 54 

Adopogon, 12, 1:6 

Adoxa moschatalina, 237 

Aecidiuni alliicola, 375 

Aeodes nitidissirria, 5x1, S12 

Agoseris, 1 6 ; acuminata, 17; atteniiata, 

,, ,i7P altissima, .17; agrestis, 17;: arach-' 
noidea, 18, 21; aurantiaca, 18, 20, 237; 
elongata, 19; glauca, 17, 18, 21; 
gradl'euB, 2o;:gracilenta, i9;..gracilenta. 
Greenei, 19; graminifolia, 19, 20; gran- 
difiora, 20, 21; Greeneana, 19; Greenei, 
18, 19; Ixnmilis, 19; laciniata, 18, 21; 
Leontodonp 1 8i mac^ 17; major, 
19; obtnsifolia, 20 ; par vifiora, 20 ; 
pubescens, 17; pumila, 17; roseata, 17; 
rostrata, 19, 20; scorzoneraefolia, 17; 
tenaifolia, 20; turbinata, 20; villosa, 17, 

Agrimonia Bicknellii, 450; gryposepala, 
449; hirsuta, 449; mollis Bicknellii, 450 
Agropyrum, Scribneri, 237 
, Aicea' americana, '94; indica, 94 A 
Aiectoria bicolor, ,291; divergens, ; .api ; 
jubata irnplexa, 291; ochroleuca, 292; 
'sariTKmtosa, 292 ' ' 

Alganof Lower California, Mexico,’ ■Some 
marine, 489 ' 

Algites, 420; americana, 401', ; 

Am.ARD, II. A, Some common species 
of Crataegus at Thompson's Mills, 
Georgia, 25 , , 

Allium, 374; acuminatum, 374; brevisty- 
lum, 373, 374; pikcanum, 237, 241; 
reticulatum, 373; validum, 374 
Alnus rhombifolia, 335, 336, 341, 342 
Alsine baicaiensis, 239; crassifoHa, 239, 
240 

Alsinopsis obtusiloba, 237; propinqua, 237 
Alsophila capensis, 546 ; decussata,. 548, 
550 

Alternaria, 135, 13 7 
iVlthaea, 94 

Amardla plebeja, 238, 241 


Amelanchier alnifolia, 335, 337; canaden- 
sis, 453; nantucketense, 453-455; ob- 
longifolia, 453, 45s; oblongifoUa micro- 
petala, 454; rotundifolia, 455; sangui- 
nea, 455; spicata, 454. 455 
Aninicola Yatesiana, 331 
Amphicosmia multifiora, 547, 548 
Amygdalaceae, 337 
Amygdalus Persica, 460 
Ananthacorus, 158, 159, 171-173, 190; 

angustifolius, 172, 176, 181, 188 
Anatheca dicliotoma, 502, 503, 513; 

furcata, 503 
Anchistea virginica, 55 
Andrews, F. M. Conjugation of two 
different species of Spirogyra, 299 
Andromeda, 420, 421, 423; grandifolia, 
420 ; Novae-caesareae, 420 ; Parlatorii, 
420 

Andropogon virginiciis, 225, 231 
Androsace carinata, 237; siibumbellata, 
237 - ■' 

Androvettia, 404 

Anetium, 153, 156-159, 171, 173; citri- 
folium, X57, 173, 188 
Angelica Grayi, 237 
Anodonta cygnea impura, 331 
Antennaria, 382; aprica, 237; media, 237, 
241; inicrophylla, 237, 239; nardina, 
237; rosea, 237, 239 
Anthoceros levis, 22X 
Atitkiea elegans, 239 
Antrophyopsis, 175; immersum, 176 
Antrophyum, 158, 159, 164-183, 187- 
190; anetioides, 169; Boryaniim, 172; 
diacoideuin, 169; Dussianum, 169; 
ensiforme, xdy't ' Jenmaiii,; 169;.' lati- 
foliuin, 156; lineatum, 171; minimura, 

■ ■ 164; naiium, 175,, 179, 188; , plantag- 
ineum,, tyz, '^89; reticulatum,' 169/ 
172,'' ,176,' 177,' 'iSi:',, .182, ipo?' 'Semi- 
; ■ 9Gstatum,:d74,Vx75'»: T'SEpstenophylliim,/ 
■. -1 89;: ' Werckieanum , ' ' ■ ,164 ; ' ' : WilHamsi , 
'iPO- , ' 

ApHanolejeunea,': '251,' :;.254, ■ 255, 

,273, gemmae of, 279-286; crenata, 
276, 277, 286; exigua, 273-277, gem- 
mae of, 281-285; microscopica, 273, 
275, gemmae of, 281-284; sicaefolia, 
277-279, 286 

Aquilegia coerulea, 237; saximontana, 

Arabis Drummondil, 237, 239 
Aralia, 415; anisiloba, 417; grom- 
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landica, 408; spinosa, 516; washing- 
toniana, 409; Wellingtoniana, 415 
Araliopsis, 413; breviloba, 417; cre- 
taceaj 413, 417; cretacea dentata, 

416; cretacea salisbariaefolia, 416 
Araucaria, 405, 420, 421; bladenensis, 
405, 420; Jeffrey!, 420 
Araucaritea ovatus, 405 
Arbutus, Dioecism in the trailing, with 
notes on the morphology of the seed, 
531 

Arbutus Menziesii, 335. 339. 342 
Archilejeunea Sellowiana, 219; viridis- 
siraa, 219 

Arctostaphylos, 341; Manzanita, 335, 


fern tribe Vittarieae: their external 
morphology, venation, and relation- 
ships, 1 53 

Benzoin melissaefoUiuu, 232 
Besseya alpina, 239 

Berry, E. W. Contributions to the 
Mesozoic flora of the: Atlantic coastal 
plain— 'VII. 399 
Betulaceae, 33b 

Biatora cinnabarina, 288; franciscaiia, 
288; sphaeroides, 2 88 
Eicknell, E. P. The ferns and flower- 
ing plants of Nantucket, 103, 447 
Biflorae, 80 

Bistorta bistortoides, 237; 239, vivipara, 


339. 340 

Arenaria Fendleri, 237; sajanensis, 237 
Argentina, 351; Anserina, 352-354. 447; 
argentea, 352, 354; Babcockiana, 353- 
355; Egeciii, 353-35^; litoralis, 352- 
355, 447, 44S; occidentalis, 352~354; 
pacifica, 353; subarctica, 352, 353, 
355 

Aristida stricta, 231 
Aronia arbutifolia, 452; atropurpurea, 
452; nigra, 452 

Artemisia Pattersonii, 237; scopulorum, 

'237 

Arthonia patellulata alnicola, 287 
Arthoniaceae, 28 7 

Arthur, J. C. New species of Ure- 
dineae — VIII, 369 

Arundinaria macrOvSperma, 227; tecta, 
225, 226 

Arundo, 422; groenlandica, 420 
Asclepiodora viridis, 232 
Aspergillus niger. 13 S, 137 
Aspidiophyllum trilobatum, 410 
Aspleniurn cedlensis, 403, 424; Dick- 
sdnianum, 409; ebenoides, 55; mon- 
tanum, 56; pinnatifidum, 77; platy- 
neuron. S7; platyiieuron Hortonae, 
58; Ruta-muraria, 57; Trichomanes, 

■ 6 , 

Assimilation of atmospheric nitrogen 
' ,;by fungi, Upon, 135 , 

, Aster, 437;, carolinianus, 23.2 
Astrodapsis Whitneyi,. 340 ' ' 

Athyrium acrostichoides, 58 ; angusti- 
; "ioliiim,, 77; Filix-femma, .59 
Aureae, ,:79 , , 

Baccharis, 229; glomeruliflora, 372; hali- 
mifolia, 229; oaxacana, 371 ; sordes- 
' :■ cens, 37i';,thesioides, 370, 

' Baeom'yces,,;287;, ..aeruginosus,' 288 . 

' /Baptisia.perfoliata,: 234;'villosa^ 232'- ' 

■ Bartlett, , H.'' H.,. A' supplemental 'de- 
scription of Euphorbia ephedromor- 
:/'h'pha.:'343';:; ■, , 

Batodendron arboreum, 516 
Benedict, R. C\ The' genera, of the 


237. 239 

Blackberries, 103; half high, 426; high, 
426 

Blanchard, W. IT Rubus of eastern 
North America, 425 
Blastenia ferruginea, 290 
Botrychium divssectiim, 59; lanceolatiim, 
59; neglectum, 59; obliquiim, 60. 76; 
simplex, 60; tonebrosimi, 61; virgin- 
ianuin, 61 

Boykinia Jamesii, 237 
Brachiolejeunea ):>ahaniensis, 205. 218; 
corticalis, 218 

Brachyphyllum macrocarpurn, 422 
Brainerd, E. Further notes on ■ the 
stemless violets of the South, x; The 
caulescent violets of the southc'astern 
United States, 19:1: 

Brassica, 478 

Brevifoliae, 81 

Brunnichia cirrhosa, 233 

Bryum coronatum, 34 

Buellia papillata, 287; scabrosa, 287' 

Caesalpinla, 423 

Calaraagrostis, 319; '.'purpurascens, 23.7 
CaiUcosteila pallicla, 36 
T^allymema' Requienii,.. 514 , ■, 

Caltha leptosepala, 237,. 239, 240 
Calycites, ' 420; .diospyriforinis, 418' 

; Campanula ' rotundifolia, ' 237; tml* 

■ flora, 237, 239., 

Camptosorus rhizophyllus, 6 r 
Candicantes, 82 
Canna flacclda, 232 
Cannabinus, 94 

'Garduus'acopulorum," 237, ':239'. 

Carex'. 422, 482; , alpina,:, 237; . capillaria, 
237 , 'chalciolepis, , ■■ 237; ■ Clarkit, ; 429 ; 

■ ' ebenea, 2374 festiva.,, '2'37;,' 'lupulina, 

■ "■481; lupulina.': albomarginata, ■482;' 

melanocephala, 237; petasata, 237; 
.rupestris, 237; scopulorum, 237; Wal- 
..■.3teriana,,"'226 

Carex Itipulina, A new variety of. 48 r 
■'Cannifex.Sanctac-clarac, 331 
Carnegiea, 473. 47S. 47^8 4771 giganiea, 474 
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Caatilleja lancifolia, 237; occidentalis, 
237; sulphiirea, 237, 239 
Caudalejeiiiiea Lehmaiinlana, 219 
Caiiliiiites, 402; inquirendus, 401 
Caulescent violets of the southeastern 
United States, The, 191; synopsis of, 
197 

CeJastrUvS, 537; arctica, 407; scandens, 537 
Centroceras clavulatum, 492, 509; crypta- 
caiithum, 509; cryptacanthum longiar- 
ticiilatum, 509; oxyacanthum, 509 
Cedastrophyllum, 421, 423; crenatum, 
420; elegans, 420 

Cephalanthus occidentalis, 335, 339 
Cephalotaxospermum carol inianiim, 420 
Ceramium clavulatum, 509 
Cerastium beeringianum, 237; oreophi- 
liim, 237 

Ceratiola ericoides, 225, 234 
Ceratolejeunea ciibensis, 213, 215; in- 
tegrifolia, 213, 215, 222; patentissima, 
,214' 


Claytonia megarrhiza, 237 
Clementsia rhodantha, 237 
Clethra alnifolia, 229 
Cliftonia monophylla, 231, 233 
CodiLim, 494; decorticatam, 494, 495; 
elongatiim, 494, 495; galeatum, 493; 
Lindenbergii, 494; tomentosum, 493~" 
495; tomentosum proliferum, 494 
Coilodesme-?, 496; calif oriiica, 496 
Collema melaenum, 290; melaenum poly- 
carpum, 290 
Coilemaceae, 290 

Cololejeunea, 251-261, gemmae of, 279- 
2S6; Biddlecomiae, 254, 256, gemmae 
of, 280, 28 r; calcarea, 251, 252, 254, 
256, gemmae of, 280, 281; ceatocarpa, 
265; ciliatilobula, 254; cuneifolia, 253; 
diaphana, 259. gemmae of, 282, 284, 
285; erigens, 263; Goebeiii, 265; hetero- 
morpha, 257; Jooriana, 207, 270; 

lanciloba, 253, 26S; longistylis, 282; 
Macounii, gemmae of, 28i“»283; mar- 


Cercocarpus, 341; betulaefolius, 335 » 337 
Cetraria arctica, 292; cuciillata, 292; 
islandica, 292 ; junlperina pinastri, 292; 
nivalis, 292; Oakesiana, 292; Richard- 
sonii, 292 

Chamaecyparis thyoides, 225, 235 
Chamaenerion angustifolium, 237, 239, 
241 

Chamaerhodos, 367; erecta, 367; erecta 


ginata, 262; microscopica, 273; minu- 
tissima, 258, 259, gemmae of, 282, 283, 
285; myriocarpa, 256, 258, 259, gemmae 
of, 281-283, 285; ovalifolia, 281; scabri- 
flora, 263 

Colpomenia tuberculata, 495; sinuosa 
tiiberculata, 495 

Colutea obovata, 407; primordialis, 407 

Comarum, 81, 356; angustifolium, 357; 


parviflora, 367; Niittallii, 367 palustre, 356; tomentosum, 357 

Cheilaiithes ianosa, 62 Conferva trichotoma, 492 

Cheilolejeunea decidua, 212; phyllobola, Conioseiinum scopulorum, 237, 239 
210, 212; vei'sifolia, 208 , Conjugation of two different species of 

Chionophila Jamesii, 237 ; Spirogyra, 299 

Chlorophyceae, 490 | Contributions to the history and biblio- 

Cholisma ferruginea, 232, 516 graphy of the roselle, 91 

Chondria obtusa paniciilata, 508 i Contributions to the Mesozoic flora of 

Chondrophylla americana, 237, 239 | the Atlantic coastal plain— -Vn, 399 

Ginnamomum, 420, 421, 423; inter- 1 Cordaites, 406 
medium, 423; Newberryi, 420, 423 Cornaceae, 338 
Cissites, 415, 417; Heerii, 4x5; Harkexi- Corneocyclas compressa, 331 
anus, 414, 415; obtusum, 416; salis- Cornus, 408; cecilensis, 408, 424; florid a, 
buriaefolius, 414-41:7 516; giabrata, 335, 338, 342 

Cisais laciniata, 477 .. ■ Corydalis ' nobilis, 312; ochroleuca,, 313 

Citrop:hyllumr4,23; aligerum, 420 Crataegus, ■'25-32, 437*"45^^; Beadlei, ' 2 $* 

Cladium e:ffu8um, 23'T, 23s . ■29-32,; ' BicknelUi,: 243, 244, .455-459; 

Cladonia, , :,287,; belliflora ■ .eoccocephala, ■■.■.':.chrysoca.rpa, '244, 4S5» 4571 coliina, '25, 

■ 288; , cari 0,84,"' 2,89 ; :,cariosa Dawsoniana, ■ ' '■29, , 32; ■. Crus-galH, 25, 26,' 32, 

. ' ,289; 'eariosa majus'ciila,, 289; coccifera, Jonesae, 243; macrosperma, 458; ^prui-' 

288; coccifera pleurota, 288; crispata, ixosa, 4S5» 457, 45^; rotundifolia, 457; 

288; crispata subcrispata, 288; digitata, rotundifolia BicknelUi, 244; scMzo- 

288; fu'rcatascabriuscula,: 288;'’pyxidata..'' 'phylla., 243, 4S5;'.spath,ulata, ,,2'5,-'27, 32; 
:■ ■' ■negiecta,' 288; : rangiferina,' 2,88;: rangi-' .... tomentosa punctata,' 459; :',umflora',' 25, 
:.■ .' formis, '28.8; „sp.,,"292; uncinaUs,,a88 ■' ' ' ; 26, 28.; .Williamsii,. 243 ■■■.■ ■ 

.'Ciado,maceaev' 288 ■■,':",. ,'Gredneria rhom,boidea, ,413',, ■,:",' 

Cladophlebis, 403, 409; Browniana, 409; Grepidispermum, 16 
,■ ; sotial'i'S, .409, , ■ ■ , . , Crapis, , ,1,2, '■ '15 .acuminata, ■, ',14'; '"^alpicola,: 

Ciadophora Hutchinsiae, 491; Mac- . 13; ambigua, 15, 16; angustata, 13; 
Dotigalii, 491, 492, 513; ovoidea, 491, barbigera, 14; biennis, 13; denticulata, 

492; trichotoma, 492 13* exilis, 14; giauca, 12, 13; glaucella, 
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12, 13; gracilis, 13, 14; intermedia, 13; 
occidentalis, 14; occidentalis costata, 
14; occidentalis gracilis, 13; perplexans, 
1:2, 13; petiolata, 12, 13; platyphylia, 
12, 13; pumila, 14; riparia, 12, 13; 
riparia parva, 13; runcinata, 12; run- 
cinata alpicola, 13; rimcinata hispiclu- 
losa, 13; scoptilorum, 13; scopulosa, 13; 
seselifolia, 14; tomentiilosa, 12, 13 
Crossotoiejeiinea, 252 
Croton, 423 

Crotonophyllum, 420, 423 
Cryptomeric inheritance in Onagra, 461 
Ciinninghamites elegans, 422 
Cyathea, 545; arborea, 550; , capensis, 
545; horrida, 545; multiflora, 545. 547- 
548, 550 

Cyathea multiflora, type of the genus 
Hemitelia R. Br., On the identity of, 
545 

Cyclodictyoii Liebmanni, 36 
Cyclolejeunea, gemmae of, 279; accedens, 
274 

Cypripedium Reginae, 232 

Dalbergia, 407; severnensis, 407, 424 
Dammara borealis, 400; cliffwoodensis, 
400 

Dasiphora, 356, 362; friiticosa, 237, 238 
Dasystephaiia Parryi, 238; Romanzovii, 

■ 238 

Datura, 541; laevis, 541 
Delphinium, 313; azureum, 308; decorum 
scaposum, 307; nudicaule, 3o8; scapo- 
sum, 307“3I0. 312, 317 
Dennstaedtia punctilobula, 62 
Dentaria diphylla, 192 
Deschampsia alpicola, 237; caespitosa 
alpina,237. 

Description of two new fossil figs from 
Wyoming and Montana, 389 
Development of the embryo sac and 
endosperm in some seedless persim- 
' mons, 379 

Dewalquea, 422p'Smithi, 420 
; Dewberries, 426 

■ ■ Dicranella,, .Hilariana, 33; Liebmanniana,- 
33,; ; mexicana, , 33; ■, Perrotettii, 33;' 

' teau irostris, , 33; treinatodontifoiia, 33 
piety Ota Bartayresiana,' '498; Bingham-' 
: iae, :4995: crenulata, '499;' 'Vivesii, 497- 

Bioeeism in'.; the trailing, arbutus,.’ with 
notes,., on ' 'the ,'morpholo,gy''' of .'the "seed, 

'S'3i 

Diospyros,..’4i’,S..,42.'i, ’'4231 brachyse.pala, 
418; primaeva, 417, 418, 420; rotundi- 
folia, 420; vera, 41S; virginiana, 418, 
379; virginiana Turneri, 339 
Diplasiolejeunea, 255, 262, 267; pellucida, 
262; Rudolphiana, 207; unldentata, 2OV 
Dodecatheon paiicifiorum, 237, 239 


Dodonaca, 295 

Doryanthites, 406; cretacea, 406 
Draba aurea, 238; 'Parryi, 238; strepto- 
carpa, 238 

Drepanolejeimea Aniucaria,i‘, 276; hi- 
funclibiiiata, 274 
Dryas octopetala, 23 8 
DrymOcallis, 80, 86, 362; agrinioiiioides, 
362-367; albida, 362, 365; amplifolia, 

362, 363; argiita, 362, 366, 367; a.ri- 
zonica, 362, 363; ashlaiidica, 366, 367; 
convailaria, 362, 366, 367; corymbosa, 
362; cuneifolia, 366; fissa, 363, 366, 367; 
foliosa, 362, 363; glabrata, 363, 366, 
367; glandiilosa, 363, 364, 367; glandii- 
losa incisa, 362; glandiilosa monticola, 
362; gUitinosa, 362, 366, 367; gracilis, 
366; Hanseni, 363, 366; incisa, 366; 
lactea, 366; laxitlora, 362, 364, 365; 
micropetala, 362, 365; oregana, 362, 

363, 365; pseiidorupestris, 366, 367; 

pumila, 362, 363; reflexa, 364 366; 

rhomboidea, 363, 366, 367; valida, 362, 
363, 367; viscida, 365, 367; viscosa, 3(32, 
363; Wrangeiliana, 363 ■*•367 

Dryopteris Boottii, 63; Ciintoniana, 771 
cristata, 63, 64; cristata X intermedia, 
63;cristata X inarginalis, 64; Goldiana, 
65, 76; intermedia, 65, dfi; intermedia 
X marginalis, 65; marginalis, 66; novc- 
boracensis, 66; simulata, 77*, spinulosa, 
66; Thelypteris, 66 
Duchesnea, 357; indica, 357 

Early spring aspectvS of the coastal plain 
vegetation of South Carolina, Georgia, 
■and northeastern Florida, 223 . 
Echinocactua, 477 

Eggleston,, W. W, New ,Crataegi of the 
northeastern, manual .range, 243 ',’ 
'Eichhornia 'crassi’pe's, .382 , . 

.Elephantella groe'n.Iand'i.c.a, 238,,239 ’ 

. Enteromorplia ..cO’mp.ressa, '■■.49. 'G .intes-" 
■tinalis, -49o; Linza, 490 '. 

'Ephebe pubescena, 290 
Epidendrum conopseum, 516 
■ Epigaea, . 53 1-542 ; ■ .dioecistn 'in, 53'S ; evi- 
" ■ ■ deuce’ ■ 'of;, heterostyly,,'. in, ■ 534.; iiior-' 
’ 'pholo'gy,..of the. '.seed, ■ 53,8;. .'repens, ' 33 'i:”,” 
'. ■ .. 5 . 33 . S37. 'S38.'S4,o. S4rr',543 ,V" 
Epilobium .anagallidifolitim,. .238; .,ova’t'b 
. ., ’folium,.,. 238; .stramineum, 238, 339' ’ 
EqUisetum ,,arvenae,.:'.'.7.3.;',. fiuviatile, ' 73'; 
hyemal'e,- .73; hye'male 'affine',,’ 74; syb 
vaticum, ’ 74. ’, ■ 

, ’ Erianthus.' sp.,' 22'S'>', 2,26. . ..■. 

Ericaceae, 339 

:,’Ericc)ideae,' '5'40" c' 

Erigeron elatior, 238; formosissimus, 238, 
239; leucotrichiis, 241:; pinnatiaectiis. 
238; simplex, 238, 239, 241; SmitUii, 
238, 239; unifioriis, 241: 



Index 


563 


.Eriocauloii clecangMlare, 2 29 
Eritrichiiirn argeiiteuni, 238 . 

F£rysimuin oblaiiceolatiiin, 2318, 239 

Eiiantropl'iyiim, 175, 176 

Eucalyptus, 334, 421, 423; angiista, 421; 

Geiiiitzi, 42:1:; Wardiana, 421 
Euiejeunea albida, 20S; (lava, 207 
Eiioii.ynius eiiropaeiis, 537 
uosmoiej eunea clausa, 212; diiriiiscula, 
212; opaca, 21.2; tr if aria, 213 
Eupatorium rotiindit'oliiim, 229 ! 

Euphorbia epliedromorpha, 343 346 

Eiipoly taeiiium, 1 7 1 
Eusargassiim, 496 
Eiivittaria, 166 

Evans, A. W* Hepaticae of Puerto Rico, 
251; The Irlepaticae of the Bahama 
Islands, 205 

Evernia prunastri thamnodes, 292 
Evidence of recapitulation in the Vit- 
tarieae, 1S6 

Fabaceae, 338 
Fagaceae,"336, 

Fauchea, S07; laeiniata, 506; molHs, 507, 
508, 313; nitophylloides;, 507, 508; 
re pens, 506; Sefferi, 506, 513 
Ferns and lowering plants of Nantucket, 
The, 103, 447 

Festuca brachyphylla, 238; ovina ingrata, 
■23S 

Ficus, 389 392, 400, 420; atavina, 421; 

' Bruesi, 391; callicarpa, 391; Ceratops, 
3 89; crassipes, 421: ; elastica, 400 ; 
Krausiaha, '421;, matawanensis,, 399, 
424; neiirocarpa, 391 ; ovata, 410; ovati- 
foHa, 410 ; protogaea, 391 ; punctata, 
391; reticulata, 400, V Russelli, 392; 
Stephensoni, 42 1 ; Woolsoni, 410 
Figs from Wyoming and Montana, De- 
scription of two new fossil, 389 
Filix bulbifera, 67; fragilis, 67, 238 
Fissidens polyjxjdioides, 33 
Flabellariri, 40s 

Flora of Lehigh (’ounty, Pemisylvania, 

4S 

Fragaria, 357; auiericana, 358, 359, 367; 
bracteata, 358; californica, 357; cana- 
dcnsis, 358; chiloensis, 360, 361; cuneF 
, folia, 360; firma, 359; glaiiha, 23:8~-24o, 
359» 3bo; granditlora, 3S7» 360, 361; 
Grayana, 360, 361; lUinoensis, 360 ; 
insularis, 359; mexicana, 357; multici- 
pita, 357, 358; ovalis, 359; paucifiora, 
359;' ''platypptala, 358, 359?' prolifica,.: 
359; pumila' 359; Siiksdorfii, 3S9» 3bo; 
Terrae-no vae, 358; vesca, 3 s 7-36 1 , 447 ; 
virginiana, 357-361, 447; yukohensis, 
359. 360, 

Frasera carolinensis, 232,, v 
Fraxinus oregona,' 33b,: , 

Frigidae, 79 


Frullania, 205, 256; arietina, 220; caro- 
liniana, 220; gibbosa, -220; obcordata, 
220; riojaneirensis, 220; squarrosa, 220 
Fucus tomentosus, 493-495 
Further notes on the stemless violets of 
the vSouth, I 

Fusarium, 135, 137; Zeae, 135 

Gager, C. S. Cryptorneric inheritance 
in Onagra, 46 x 

Gelsemium semper virens, 516 
Gemmae of Cololejeiinea, Leptocolea, and 
Aphanoiejeunea, 279 

Genera of the fern tribe Vittarieae: their 
external morphology, venation, and 
relationships, The, 153 
Gentiana crudata, 312, 313; Pariyi, 238; 

plebeja, 238, 239, 241; Romanzovii, 238 
Georgia, Some common species of Cra- 
taegus at Thompson’s Mills, 25 
Creum agrimonioides, 362; canad ease, 449; 
virginianum, 449 

Gigartina Chamissoi, 502; Chauvinii, 502; 

papillata, 502; Teedii, 502 
Ginnania imdulata, 502 
Gland ulosa, 80 

Gleichenia gracilis, 402 ; Saimdersii, 402, 

■. 424:.' ■ . ' ' ' 

Glossophora Kunthii, 499 
Gouidea angulata Cooperi, 331 
Gracilaria, 504, 508; armata, 504; con- 
fervoides, 504; comprcssa, 504; Cun- 
ninghamii, 504; multipartita,* 504; 
peruana, 504, 505; Vivesii, S03-S<'»S. 5i3 
Graciles, 83; pinnatae, 83, 85 
Grammitis pimiila, 162 
Grossularia Menzlesii, 335. 337 
Grossulariaceae, 337 
Gymnogramma, 163 

Halitneda, 493; divscoidea, 4.92, 493; Tuna, 
■493' 

Ilalymenia, 510; actinophysa, 509-5 1 3 ; 

■ ■ coccinea, s 1 1 7 fioriclana, 5 1 0, ■ 5 1 1" ; ' I ati- 

■ \foha/5ro; idv'oidea, 510,511 ' 
-Hamamelites,. 423; corclatus,' 421 , " 

■ Hannibal, ;II. A Pliocene flora from the 

■ -Coast .'Ranges -.of Galif ornia, 329 - , '.. , , 
Harfer, . R. M , Early spri n'g .aspects . of 
. the- coastal plain vegetation " of South 
".Carniina, ' 'Georgia, and'- northeastern 
.‘ F.Iorida, 223-7 fFhe . 'relation - of climax 
-f vegetation ' to : islands .and', peninsulas, 
.si'5'V 

.-Harris, ''J. Af',.-'TeratoIogical, fr'uits of 
:---'.'7Ptelea, 385. ' 

j; Hedstoptens,-:i,s6,'i57,;''iS9, 162,179,,' 1-82., 
189; pumila, 162; Werckleana, 155, 164 
■''Heckeria' nmbellata, 382 
Hedefa, 423; primordialis. 421 

■ Hemibn-itiS;' brasiiiana, 169; caj-ennensis. 
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169; lanceolata, i6g; lineata, 169; 

reticulata, 174 

Hcmitelia, 545; H'artii, 548; multiflora, 
546, 548, 550; nigricans, 547, 54S, 550; 
obscura, 548, 55 o; Parkeri, 54 ^ 
Hemitelia R. Br., On the identity of 
Cyathea muitifllora, type of the genus, 

■ 545 

Hepaticae of Puerto Rico, 251 
Hepaticae of the Bahama Islands, The, 
205 

Heteranthera limosa, 382 
Heterolepis, 420 

tieteropleura, 16; ambigiia. 15, 16; 

Fendleri, 15, 16 

Pleterothecium sanguinarium, 288 
Heiichera I-Iallii, 238; parvifolia, 238 
Hibiscus, 97; digitatus, 97; gossypifolius, 
97; Sabdariifa, 91. 97 
Hicoria, sp-, 516 

Hieracium, 14, 15; albertiamim, 15 ; 

albifiorum, 15; canadense, 14, 15; 

columbianum, 14, iS; cynoglossoides, 
15; Fendleri, 15; griseum, 15; macran- 
thum, IS; nigrocollinum, 15; runcina- 
tum, 12, 13; scabriuscuhim, 15; 

Scouleri, 15; umbellatiim, 14, 15 
Plolomitrium crispulum, 33 
Hordeum jubatum, 377, 378 
Howb:, M. a. Phycological studies — V. 
Some marine algae of Lower California, 
Mexico, 4S9 

Howe, R. H. Jr. Lust of lichens collected 
in the Yukon region by Mr, R. vS. 
Williams, 287 
Hyophila Oerstediana, 34 
Hypecoum Matthioli, 94 
Hypopterygium Tamarisci, 36 
Hyptis stellulata, 369 
Ilex, 407; glabi’a, 226, 231; myrtifolia, 226, 
231-233; opaca, 516; severnensis, 407, 

,424 

Illicium, 420, 423 
Inclica.elegans, 94 

Induced and occasional parasitism, 473 
Iris hexagona, 232 

Isoetes, 154; canadensis, 76; Engelmanni, 
76 : 

Isopappus divarkatus, 225 , 

, lyesia. So , ' , I 

' '' ' ...... j 

Jatropha stimulosa, 378 
,'.Juglans, '422; arctica,420 ' ' 

Juncoides parvifioruni, 238; spicatiim, 238 
J imcus castaneus, 238 ; Dnimmondii, 238 ; 

. .Roemerianus, 229; triglumis, 238.' 

J ungerinannia cu neata, 2 64 ; flava, 207 ; 
marginata, 262, 266; microscopica, 273 
. ' "■ J uii.ger manniaceae, . , 2: 06; 
lumperus,. 2357. .barbadensis, .■ 2.29, 235;' 

■ virgimana,.'23i> 235 j . 
Tiissiaea'grandiflora/.'229 ' 


KI.NGSLEY, M. A, On tlic; anomalous 
splitting of the .ridi^ouic a.nd root of 
Delphinium scaposum, 307 
KN(:nv.LTON, F. H» L>i,’st:.i 4 pliou of t,.\vo 
newfossil figslrom \V'yo!i:ii.ng a.iH.l Mon- 
tana, 389 
Krameria, 479 
Krigia, :i2, 16; Virginia**!* ' 3 
Kuhnistera pirmata, 225, 23,1, 

Lactuca, 21, 22; augustana, 22, 2/j; iut.egr!- 
folia, 23; poiyphylla, 23; saJigna, 22; 
Scariola, 22; Scarioia iritegrata, 22; 
virosa, 22, 23 

Lamson-vSciubnivR, F. Notes on certain 
species of M ulikmiiergia, 319 
Laiircncia glandulifera, 508; paniculata, 
508; patentiraniea, 508; pinnatifida, 508 
Laurophyllum, 421, 423; degans, 420; 
nervillosiini, 420 

Lauriis, 421, 423; atanensis, 4,20; cauarieii- 
vSivS, 339; plutonia, 420 
Lecanora calcarea, 290; castanea, 290; 
epibrya, 290; lentigera, 289; |)all'ida, 
289; rugosa, 290; Sdileicheri, 290; 
vsubfusca argentata, 2K9; subfiisca 
campestris, 289; tliamuoiJku'a, 289; 
veiitosa, 290 
Lecanoraceae, 289 
Lecidaceae, 287 

I.ecidea alixustris, 293; aretica, 293; Con- 
tigua hydrophila, 288: platyca,rpa, 288; 

LeguminositevS, 420-'-423; robioiifolia, 420 
Lehigh County, Pennsyivatiia, Flora of, 
45 

Lejeunea, 2SX-256, 26.13 arnericana, 207; 
calcarea, '252, 253; cardiocarpa, 267, 
268; cavifolia, 252; c'ea(,(H'ar|>a, 265; 
dliatilobula, 254; cuueutu, 264, 26*>; 
cimelfolia,' : 280; epiphyta, 257,. 258; 
erigens, 262, 264;' flava.-'soy,' . 208; 
., glaucescens, 20H; ,265; heien*- 

morpha, .257, 25H; hett.uophylla. 273, 
^ 75 ; .hyaliu<.'>-tnargirrata, 266; Jooriana, 
270*,. laevigata, 253» 254; lilii.>uli.a,ua, 

. 279; M'acouiui, 28 r; marginal a, 

266, 267;- ■microsc'opka, 252, 253, 273.; 
'micrandroeda, 262; Moorei, 207; my« 
riocarpa. 256 -asK; o))(usaugula, 215; 
obliqiia, 254, 265 ; ovalibylia, g«*iiiunae<u . 
281-284; pseudostipulala, 256; scaini- 
dora, 262, 264, 265; sic'aefolia, 273, 277, 
■■■ 2-78.; Sintenisii, 273, 275; Wrightii, 257 
'Lepidopilum brevipes, 36; polytrirholdes, 
,'36j 'semilaeve,'36.' 

'Leptasea'. . aiistro,montana, 238; chrys- 
t ; antha, 238; .fiagellaris* "238 ' 

./Leptocolea, ,.'251-255, 260' -262, 267, gem- 
■'"'■mae' of,, ,.,2'79"“2^^6; cardiocatpa, 260, 
3.'' ■■'268,'-'2,7i,."286; ceatocarpa, 365; gemmae 
■ ■of, 282-284; caneiMia, 253, 2So-'a84, 
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gemmae of, 281, 282, 284; Goebelii, 
265, 280, gemmae of* 282-285; Joori- 
ana* 270, 27:1:, gemmae of, 282, 283, 
285; laevigata, 253; lanciloba, 253, 268, 
gemmae of, 2 82, 283; longistylis, 282, 
283; marginata, 262, 266, 26S; micraii" 
droecia, 252, 262; ovalifolia, 281-284; 
planifolia, 26S--26S, 270, 2S6; scabri- 
flora, 262, 265, gemmae of, 282-286 
Leptogimn mj'ociiroum saturninuin, 290 
Leptolejoiinea elliptica, 218 
Leucobrjairn giganteiim, 33 
Leucodoniopsis plicata, 34 
Leucolejeunea xanthocarpa, 220; imci- 
loba, 210 

Leucophyllae, 82, 84 
Leucothoe Catesbaei, 322 
Lewisia pygmaea, 238, 239, 241 
Lichens collected in the Yukon region by 
Mr. R, S. Williams, List of, 287 
Lindigia aciculata, 35 
Liquidambar Styraciflua, 225, 227, 516 
Liriodendron Tulipifera, 225 
List of lichens collected m the Yukon 
region by Mr. R. S. Williams, 287 
List of plants collected above timber line 
on Pikes Peak, with altitudinal exten- 
sions and notes, 237 
Lloydia serotina, 238 . 

Lopholejeunea Sagraeana, 219 
Lorinseria areolata, 77, 

Loxogramma, 183 

Lubie Endigi, 95 

Lupihus diffusiis, 225, 234 ■ 

Luzula parvidora, 23 8; spicata, 238 
Lychnis montana, '238 
Lycopodium, 420, 421; aniiotinum, 78; 
clavatura, 74; complanatum, 74, 78; 
complanatiim fiabelliforme, 74; inun- 
datum, 75; lucidulum, 75; obscurum, 
75; palmatuin, 68; tristachyum, 78 
Lygodium palrnatum, 68 

'MA,cI)otJGAL, X'). T,.' Induced and occa- 
sional parasitivsm, 473 
Machm^ranthera aspera, 23,8, 239 
Mackensen, B. , Two new species -of 
Opunda, 141 

Ma(n‘omitrium apiculatum, 34; flavo- 
pilosum* , 34; miicromfolium, ',’34;. . ulo- 
phyllum, 34 , 

MacrorhyncliUvS,,glaiicii$ laciniatiis, 48,;2i ;' 

. purpureiis,'i8, 19'' , : 

Magnolia, ' '421, 7 423; :"califormca,: '339 ;■ 
,, CXapeniiiii* ' '406, , '420; 'Fraseii,'' 232; 

, ' glauca, "225-229, , 23:1 ; .grandiflora,'' 226- 
. 231, ■ 234, 516;; : Newberryi, ' '426; pb-'' 
tusata, 420; teniii.olia, 420 
•■Malaceae, 33:7: .. 

Malapoenna geniculata, 232 
Malus Mains, 452 ' . 

Malva* 94 


Marchantia chenopoda, 206 
Marchantiaceae, 206 
Marshallia trinervia, 232 
Mastigolcjeunea aiiriculata, 219 
Matteuccia Struthiopteris, 68 
Mayepea macrocarpa, 145 
Maxon, W. R. On the identity of 
Cyathea multiflora, type of the genus 
Hemitelia R. Br., 545 
Melia Axederach, 225 
Mertensia alpina, 238, 241; ciliata. 238, 
241; picta, 241 
Mevsadenia sulcata, 232 
Mesophytic climax, 517 
Meteoriopsis patula, 35; recurvifolia, 35 
Metzgeriopsis, 25r, 252; pusilla, 251 
Micranthes rhomboidea, 238, 240 
Microlejeunea bullata, 208; laetevirens, 
208; lucens. 208 
Mitchella repens, 516 
Momisia, 420, 422 

Monogramma, 153, 156* 158-163, 167, 
182, 190; dareicarpa, 160-163, 178, 180, 
182, X85, 186, 188; grarainea, 160-163, 
166, 178, 182, 185, 187, 189; paradoxa, 
160-162, 164, 167, 168, 178, 186, 1S9; 
subfalcata, 160, i6r, 178, 179, 180, 186, 
189; trichoidea, 160-162, 178, 186, 189 
Monotropoideae, 540 
Moriconia americana, 422 
Moms alba, 145; celtidifolia, 146; mollis, 

145 

Muhlenbergia, Notes on certain species 
of, 319 

Muhlenbergia calif ornica, 323-325; Co- 
mata, 319; cnrtifoHa, 328; curtifolia 
Griffithsii, 328; glomerata brevifolia, 
323; huachucana, 325; Lemmoni, 324- 
327; neo-mexicana, 320 -322; Parishii, 
323; paucitlora, 320-322; polycaulis, 
327; Pringlei, 320; sp., 3771 sylvatica 
calif ornica, 323; sylvatxca Pringlei, 320, 
321 ■ ■ 

Multifidae, 82, 86 

Multijugae, 80, 82, 83 

Myrica,- 42x,,,422; cerifera, 226,^234, 516; 

■ . Brittoniana-, 420; elegans, 42Q 

■ Myrsine, 423; "Gaudini, ,4 o8,'420 ; 

Nantucket, The ferns ancl flowering 
. '-plants of,, 103, 447 
Nannara-Poiilll, 96 
.Neckera disticXia* 35; undulata,,35: ■ 
-'Nematostylae, 86, "3-56,:' 

'Nephroma arcticum, 291 ; expalHcIum.'apr 
New Crataegi of the northeastern manual 
range,' 243 

■ New; species 6f ,'Uredineae, ' 369 ' ' ^ 

New variety of Garex lupuUna, A, 481 

:'NitGphyIlura^,ocelIadim*.'S68^^ , 

^ Nitrogen," Upon . assimilation of atmos- 
./..p'heric, by 'fungi,, 1356 
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Notes on certain species of Muhleii" i 
bergia, 319 

Notes on Rosaceae, 79, 351 
Notes on Riitaceae — V. Specitjs cliar- 
acters in Pteiea and Taravalia, 295 
Nymphaea sagittifoUa, 232 
Nyssa biflora, 225-23 1; capitata, 232; 
Ogeche, 228, 231, 232; sylvatica, 226; 
iiniflora, 228, 229, 233, 234 

Octoblepliarum albidum, 33 
Olsynium granclilioriim, 376 
Onagra, Cryptomeric inheritance in, 461 
Onagra, 465; biennis, 461-463, 471; 

rubricalyx, 468; rubrioervis, 468 
Onoclea, 402, 421; inqiiirenda, 401, 420, 
424; sensibilis, 68 

On the anomalous splitting of the 
rhizome and root of Delphinium 
scaposum, 307 

On the identity of Cyathea multifiora, 
type of the geniLs Hemitelia R. Br., 
545 . ' 

Onycliiopsis, 409 
Ophioglossiim yulgatum, 77 
Opuntia, 474, 477, 478, 480; Blakeana, 
474, 476, 478; discata, 475; leptocarpa, 
i^|i; Lindheimeri, 142; macrorhiza, 
142, 143; Roseana, 142; versicolor, 
4771' .vulgaris, '516 
Oreobroma pygmaea, 238, 240 
Oreochrysum Parry i, 238 
Oreoxis humilis, 238, 239 
Orontium aquaticum, 234 
Orthostichopsis tetragona, 35 
Osmanthus americana, 516 
Osraunda, 402; cinnamomea, 69, 229; 
cinBamomea frondosa, 69; Clayton- 
iana, 69; obergiana, 401, 402; specta- 
. , bills, 69 
Dxyria digyna, 238 

Pachistima, 420, 423 
Pachypte,ris, 404 
Padina Diirvillaei, 497; sp,, 497 
Padiis ' demissa,. 335, 337 
Palmocarpon sp., 389, 390 
Paludcstriiia longmqua,"33i ' ' 

' Pana.m,a mosses, ' 33' 

Pannarla brunnea, 291 ; lepidiota coralli- 
.. phora, 29,1';, pezizoides, 291: 

' Pannariaceae, 291 ' " 

'ParkinsQiiia,. 476 

Parmel h conspersa ,291; ' 'sty gia, ■ 29 1 ■ 

, Parmeliaceae, 291 V 
Paronychia ■■ piilvinata, 23'8, 

Pasania densifiora, 335, 336, 342 
Pecopteris socialis, 409 
■Pedicularis, Parryi, ' 238 
Peilaea atropurpurea, 69 
Peltigeraceae, 291 
Penidlliiim, 135, 138; glaucum. 138 


Pennington, 1.. H'. U'|)on ass,!iiiila- 

tion. of atmosiilieric nitrogen by 

fungi, 1,35 

Pcnnsyhmnia, Flora of .Li'liigli Cou,nt3% 
45 

Pentstemon glaiic'us stenosepaliis, 238, 
239; llallii, 238 
Pers(‘a Borbonia, 516 
Persimmons, Development of tlie ernliryo 
sac and endosixumi in soun; sc'cdh'ss, 
379 

Pertiisaria dactylina, 289; rliodocarpa, 
289 

Phacelia sericea, 23S 
Phaeoph yceae, 495 
Pha laris, 375 
Phaseolus indiciis, 95 
Phegopteris Dryoiiteris, 77; hexagon- 
optera, 70; Phegopteris, 71 
Philonotis sphaericarpa, 34.; nanodendra, 
34 

Phleum alpinitm, 23*8 
Phoradendroii tiavesceiis, 225, 226 * 231, 
516 

Phragmites, 422; Pratti, 420 
Phycological vstudies'— Vb Some marine 
algae of Lower California, Mexico, 489 
Phyllogonium fulgens, 35; vtscosnm, 35 
Physa heterostropha, 331; 

Physocolea, 252 
Physostegia virginiana, 54} 

Pieris nitkla, 231 

PilophoiTis cereolus acicularis, 289 
Pilot richuin amazon urn, 35 
Pinaceae, 335 

■■Pmiis,',422; .car,i.baea,;5i9, 520; cehinata,' 
225-2.29; ElUottii, 226, 231, 233, 236,.., 
520; glabra, -22% 232, 235;' palustris', 

225-23.1, '515, . 519 524; raritanensis, 

! . 421.; .Ttgida,' ■ 524;' serotina,' 225, Z26, 
'228,. 23 r,'Taeda,' .2.25-^28, '231: 

Piper niediiim, 382 
d^istia N'urdensldokii,.;405,' 406 ' 
Placodium ' ■ clegans, : ap'O; ■ ' ' ferritgi neum , 
^290; Jungermamikie, 290; ■ vitelliniitw, 

. . '290' " 

Plagiochila Itidoviciana, 206 
Planorbis trivol vis, '33.1: ■ . . •' ' 

Blatanus,' 412,' 415'; Heerii, 409,'4,.i t 4,13;.,. 

■ ■■.recii.rvata,. 411, 4x2, 415' ■ ■ 

Pleurogramtim', ' 156, "'165' , 

Pliocene flora' from the Coast RangcH of 
California, A, 329 
Pluchea bifrons, 229 
Poaarctlca* 238; Grayana, 23B; phcKmiec-a, 
,238;...rupicola, ''238 
Podeum,. 504, .508 

Podozamites Knowltoni, 403, 421; laru'e- 
olatus, 410; margiuatiis, 406, 410 
Polemonium confcrtum, 238; puiclmr- 
rimura, 238 

Polysiphonia ealiforuica, 508 
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F^jlyRticliiun acrostichoi des, 7 1 
Polypcxiiiim marginelliim, 157; poly- 
podioides, 516; serrulatum, 157; vul- 

garc, 11 
Poiypogon, 319 

Polytaeiiiiiiu, 159, idp-ipo; anetioides, 
169; brasiliasium, 169; cayennense, 169, 
174, 179, 189; discoideum, 169, 190; 
Btissiamim, 169; ensiforme, 169, 171; 
Jenisiani, 169, 171;' lanceolatam, 169, 
170, 172, 176, 177, 180, 181, 190; 
kmceolatiim Feei, 189; Hneatum, 169, 
170, 172; quadriseriatum, 170--172, 178, 
179, 190 

Pontederia cordata, 229, 382 
Populus trichocarpa, 335, 336 
Porotrichuin cobanense, 35 
Potamogeton, 422 
Porphyra leucosticta. 499 
Potentilla, 79, 351; acuminata, 80; 

alpestris, 79; am bigens, 85; Anserina, 
351. 352, 354; Anserina Egedii, 3535 
Anserina grandis, 3S2, 353 ; Anserina 
groenlandica, 353; Anserina sericea, 
352; anserinoides, 354; arachnoidea, 
89; argentea, 448; arguta, 362; axi- 
zonica, 86; ax'gyrea, 82; ati'ovirens, 86, 
89; biflora; 80; bipinnatifida, 86, 87, 
238, 239; brevifolia, 80, 81; Breweri, 83; 
Bruceae, 82, 83 ; canadensis, 357, 448, 
449; cascadensis, 85; ciliata, 367; 
coioradexisis, 83; crinita, 84, 85; de- 
currens, 85; dissecta decurrens, 85; 
diversifolia pinnatisecta, 84, 85; diffusa, 
83; Driimmondii, 85; Egedii, 353; 
effusa, 82, 83; emai'ginata, 79; filipes, 

83, 238; fissa, 367; flabelliforxnis, 79; 
iragifonnis, 79; fi-agiformis parviflora, 
79; Friesiana, 79; glabrella, 86, 87, 89; 
giandiilosa, 364, 366, 367; glandulosa 
fissa, 366; glandulosa gemiina, 3bd; 
glandulosa nevadeims, 367; glauco* 
phylla, 238; glutinosa, 367; gracilis, 83; 
Hickinani, 84; Hii>piana, 82, 83; Hip- 
piatia pulcherrima, 83; klamatbensis, 

' 83, 8'|; Keilliavij,,87; lactea,;366, 367; 
kusiodonta, 86; Lemmoni, 84, 85; 

Jitoralis, 86, S8; liipiiia, 82; iupiilina, 82; 
Macounii, 81; maculata,., 79; ' inillefolia>' 
84; niinutifoHa,' 82;',iiiiSvSoiirxca,:'88, '89; 
tnonidcnsis, 85; mpnspeliensis, 448; 
multifida, 'S 6 i 88:; iiana, 79; ''Nelsoniana^ 

, 84, 85; '"iiivea,;'79; ; ocddeirtalis, ■352; 
.'""oregana, 364 '; ,0sSterfioutiana,'83;.''Ovma, 

84, 85; pacifica,' '3'52-"354;' palustris,: 80, 
356; 'pakistris villosa,, 3,57; paufi-. 

juga, 86; pectinata, 89; pennsylvamca, 
82, 86 '■Sp; ' ' pexinsylvanica' ; communis, 
88; pinnatificia, 86; pinnatisecta, 84, 85; 
piattensis, 84, 85, 89; propinqua, 83, 86; 
proxiina, 81; pseudosericea, 86, 87; 
pnlchella, 86, 87; pulchella elatior, 87, 


88; pulcherrima, 83; pumila, 449: re- 
flexa, 364, 367; reptans, 357; rhomboi- 
dea, 367; RichaiTiii, 85; rosulata, 80; 
rubricaiilis, 81, 82; rubripes, 8i- 83, 86* 
rupestrlvS, 366; rupestris americana, 366; 
rupicola, 83; Salesoviana, 356; saxh 
montana, 82, 238; saxosa, 80, 81; 
sericea glabrata, 89; simplex, 448; 
Sommcrfeltii, 87; stidgosa, 86, 89; 

subarctica, 88, 353; trichocarpa, 80, 
356; tridentata, 80; Vahliana, 87; 
versicolor, 83, 84; virgulata, 86; viri- 
dior, 82, 83, 23S, 239; Wahiiana, 87; 
wyomingensis, 84, 85; Wrangelliana, 
367 

Prenanthes pauciflora, 12 
; Pretz, pi. W. P'lora of Lehigh County', 
Pennsydxmnia, 45 

Primula angustifolia, 23S; Parryi, 238 
Prionodon densus, 35 
Prionolejeunea, 252 
Protea, 422 

Pi'oteoides, 420-422; lancifolius, 421 
Protophyllocladus, 420, 42 1 ; lobatus, 403; 
polymorphus, 404; subintegrifolius, 404, 
405 

Protophylluni miiltinerve, 41 1; Stern- 
bergii, 411 

Primus americana, 460; angustifolia, 255; 
Avium, 459; Cerasus, 459; maritima, 
459; serotina, 459 
Pseudocryphaea flagellifei-a, 34 
Pseudocymopterus multificlus, 238, 239; 

purpureus, 238, 239 
Pseudotsuga taxifoUa, 335 
Psoralea physodes, 335, 338 
Ptelea, 295-297; angustifolia, 295; 
Baldwinii, 295; rnonophylla, 234; to- 
mentosa, 297; trifoliata, 295-297, 385; 
trifoliata mollis, 297; viscosa, 295 
Ptelea, Teratological fruits of, 385 
Pteridium aquUiniim, 72 
Pteridophyta, 54 

Pte.x'is, 403;, Albertsh, .403;, angustifolia, 

■ ' -172; graminea, 159; lineata, ;i 64 
PterospermitCvS,., 41 1, 

Ptilocalais , ..macrolepisj, 1 1 major, 1 1 *; 

nutans, ii. ^ 

PtUophora major, 1 1 

■Ptiloria, ti; paucifloi'a, ■ . la;; ' ramosa; 
'■■ix, 12 ' . . 

■Piiccmia.-Allii, '375; Asparagi, ,375;,'Blas- 
daiei, ■' '374; ■ , 375; ' Caiochorti,'; ; 376;' 

■ : egregia, 370; e3£ornata,37o; ,fidelis,'369; 

. granulispora, 375; inutabilis, 373, 37s; 
■:;;'Oaxacaiia, ,370;, pagana,y '372,/ ''376'; 

pistorica; ;372; ;Porri,, 37S; ;rU:bigovera, 

^ ' 373.; , ' Sisyriiichii, ■ 376 ; 'sphemca,' ' " 3711: 

■ ' Wintedana, 375 v'' 

Puerto ■ Rico, Hepaticae of, 251 
Pyroloideaet,.S40. 

Pyrus communis,' '45a 
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Quercus, 420. 422; agrifolia, 335, 337; 
Catesbaei, 225, 227, 231; Chapraani, 
516; chrysolepis, 335"337. 342; falcata, 
229; geminata, 516; laurifolia, 516; 
marylandica, 225; nigra, 225-229, 231; 
Phelios, 229; virgiiiiana, 229, 516, 

S19 

Radiovittaria, 166 

Radiila, 251; australis, 206 

Rarnalina polyinorpha, 292; piisilla, 292; 

minijscula, 292 
Ranunculaceae, 3 1 1 
Ranunculoides, 79-81 
Ranunculus inanioenus, 238, 239; multi- j 
fidus, 382 

Relation of climax vegetation to islands 
and peninsulas, The, 515 
Rectolejeunea Berteroana, 208, 2:10; 

Brittottiae, 209, 211, 212, 222; flagelli- 
formis, 210; phyllobola, 21 1,. 212 
Relationships of the Vittarieae, 183 
Rhamnaceae, 338 

Rliamnus californica, 335, 338, 342; 

Purshiana, 335, 338, 342 
Rhizogoniuin spiniforme, 34 
Rhodiola integrifolia, 238, 242; polygama, 
238, ,242 

Rhodophyceae, 499 ' 

Rhodophyllis bifida, 508 
Rhodymeiiia, 504; peruviana, 505 
Rhodymenioideae, 508 
Rhus,, 423 

Rhynchostegium scariosiiin, 36 
Ribes lentum, 23 S, 241 
Ricciaceae, 206 
Riccieila crystallina, 206 
'Rivaies, 85 ■ 

Robinia hispida, 232 
Roripa alpiiia, 238, 239 
Rosa, 437; Carolina, 450; cinnamomea, 
451; humilis, 451; nibiginosa, 451; 

, .rugosa, /:45i; sp., 450.; virginiana,: 
"■.^450, 

■ Rosaceae, ' 103, 337, 447 , 

'Riibiaceae, 339 
Rubricaules, 81 

Riibiis of eastern North America, 425 
.Rubiis, ■ 425, 429, 432. 435-439; abbre-V 
yians, 119; allegheniensis, 106, 426-431, 
435. 438; ailegheniensis X argutus, 1 ii ; 
allegheniensis,' X froiidosus, 112,, 114; 

,' ^ allegheniensis '■ X procu'nibens,' ,113; 

amabilis, 436; amicalis, 436; Andrewsi- 
' ; ' amis, " 106, ,426,, 429, ' 430, ', 434, ■■■ 438; 

■ "■anguiatus, ,439; arenicolus, ’i23’; hrgu- 
tus, ", 106, ', 116,, 118, 429; argutuS'..'X 
Baikyanus, 116; argutus X flagellaris, 
111 , 1 19; argutus X frondosus, 114; 
argutus X nigricans, 1 1 5,; argutus . X 
procumbens, 116, 1 21 ; ascendens, 1 15 
Baileyanus, 109, 116, 119, 122, 128, 


130, 131, 438; Baileyaniis X EiLslcnii, 
130; Baileyaniis X tlagellaris, 1:32; 
Baileyaniis X frondosus, 118, 1:19, 131; 
Baileyaniis X procumbens, 127; bk 
formispinus, 120; Boyntoni, 438; cae~ 
sius, 433; canadensis, 125, 426, 430, 
432, 435; canadensis frondosus, 435; 
canadensis Millspaughii, 427; euned,- 
folius, 426, 434; Enslenii, 109, 123, 131:, 
132, 438; Enslenii X liagellaris, 131; 
Enslenii X frondosus, 123; Enslenii X 
hispid us, 125; Enslenii X procirmbens, 
128; flagellaris, io8--iio, iiS, 119, 127, 
132, 430, 43S; flagellaris X frondosus, 

1 18, 1 19; flagellaris X hispid us, 126; 
liagellaris X procumbens, 129; flori- 
comus, 106; fioridus, 438; frondosus, 
106, 107, 119, 122, 1:23, 427 429, 433- 
43 5 ; frondosus X hispid us, 1 2 0 ; f ron- 
closus montanus, 428: frondosus X 
nigricans, 119; frondosus X procuin- 
bens, 121; friiticosus, 427, 428, 430; 
geophilus, 128, 130; grandicaulis, 437; 
hispidus, 108, 124, 125, 127, 426-428, 
430, 432-438; hispidus major, 436; 
hispidus X nigricans, 124; hispidus X 
procumbens, ixi:, 124; hispidus subercc* 
tus, 436; Millspaughii, 426-429; nuilti- 
formis, 437; multispinus, 121; nigri- 
cans, 107, 108, 124, 126, 436; nigro* 
baccus, 106, 427, 429; nitidiis, 439; 
obovalis, 430; occidentalis, 1:05; parvi- 
folius, 434; plnladelpliicus, 43s; pro- 
cumbens, 109, III, 116, 121, 1:22, 128, 

131, 426, 431, 433, 438; procumbens 
roribaccus, 127; piibescens, 432; Randil, 

1 . .437; recurva,ns,, 107, 426, 433; ',reciirvk 
caiilis, 437; roribaccus, 128, 131; semi- 
setosus, 436; vsempervirens, 430; si, 4 ,osus, ; 
■ 43 E 435 ., -436; strigosus, 105, 238 » 
suberectus, 427, 429; trillonis, 10 $, 432; 

. trivia lis, 426, ,'428,' '4,3,J‘'--433r , . 439; 
vennontanus, 125, 436; villosiis, 4a7v-'' 
432, 435; villosUH Raudii, 433 
Rusby, H. Ii. ' Two new of edllile 

fruits from Mexico, 145 
Rydbisr(,:,'"F. a. Notes 'ini, liosacem*, 
■■ ' 79 » 3S-I; Studies ''on then 'Rocky 'M'ciuii- 
tain flora, 11 

Rydbergia grandifiora, 238 
Ry nchospora dod ecaiidra, 5 1 6 

Sabal; g'labra:, ' 2'27,' 229:, '231:, ^a'S; Fak", 
raettp, 232, 23s 

Sabalites,'40s;, magotMeiisis,d4(>5 ' 

Sabbatia decandra, 232 

Sabdariffa, 92''94 ; Alia, 92 ; J .ol lelli j , 

, .92, ■■■'■ 

Salicaceae, 336 

Salix, 334, 420-422; bracliycarixi, 238, 
240, 242; fiexuosa, 421; {luviurilis, 335, 
336; laevigata, 335, 336; h<\s(iuereuxii , 
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409, 421 ; nigra, 227; pseudo-Hayei, 421 ; 
saximontana, 238 
Santa Clara formation, 329 
vSapinclus, 423; Morrisoni, 421 
Sargassum-?, 496; Agardhianum, 496; 

Filipenduia, 496; Liebrnanni, 496 
SassafravS, 413-415; acutilobum, 409, 414, 
415; cretaceum, 409. 412-41:5, 417; 
cretaceum dentaturn, 414, 416; cre- 
taceiim obtiisum, 414-416; cretaceum 
recurvatum, 412; integrifoliiun, 414; 
mirabile, 412, 413, 415; Mudgei, 414; 
obtusuiTi, 414; recurvatum, 41 1, 412; 
siibintegrifoliuni, 414 
Saxifraga austroraontana, 238; cernua, 
238; chrysantha, 238; debilis, 238; 
tiagellaris, 238; rhomboidea, 238 
Saxosae, 80 

Scinaia, 500; furcellata, 502; furcellata 
complaiiata, 500, 502; furcellata un- 
diilata, 500, 502; latifrons, 500, 502, 
512 

ScirpUvS Eriophoriim, 229 
ScoUosorus, 171 
Scorzonera, 16 

Scribner, F. Lamson-. Notes on certain 
species of Muhlenbergia, 319 
Sedurn, 313; stenopetalum, 238 
Selaginella apus, 76; densa, 238, 240; 

rupestris, 78 . 

Sematophyllum pungens, 36 
Senecio atratus, 238; carthamoides, 238; 
chloranthus, 238, 240; crocatus, 238; 
eremophilus, 238, 240; Fendleri, 238; 
pudicus, 238; taraxicoides, 238; werner- 
iaefoHus, 238, 240 

Sequoia, 341; Reichenbachii, 42 x, 422; 

sempervirens, §35, 336, 342 
Serenoa sernilata, 231, 235, 516 
Seseli, 14 , 

Sherff, E. E. a new variety of Carex 
Iiipulina, 481 

Sibbaldia, 357; procumbens, 239 
Sibbaldiopsis, 8u, 362 
Sieversia turbinata, 239 ■ 

Significance of Monogram ma, .185 ■■ 
vSiiene acaulis, 239 
SInapis, 478- 

Sisyrinchium grandiiloruin, 376 
Smiiax aiiriciilata, 232; lanceolata, 229; 

laiirifolia, 225, 231 ; pumila, 516 , 
Solidago decumbens, 239 
vSolorina crocea, 291; saccata spongiosa, 
291 

Some common species of Crataegus at 
Thompson’s,MiIls,;,Georgia, 25, • 

Sophia incisa, 239> 240 
SoTH, B. List of plants collected above 
timber line on Pikes Peak, with alti- 
tudinal extensions and notes, ■' 237t,, 
vSphaeriura' 'sp.f 331'' ' ' 

Sphaerophoraceae, 287."; ';, ' 


Sphaerophorus coralloides, 287; fragilis, 

287 

Spiraea latifolia, 447; tomentosa, 447 
Spirogyra communis, 299; crassa, 299 
Spirogyra, Conjugation of two different 
species of, 299 

Stellaria crassifolia, 239, 240; umbellata, 
239 

Stephanomeria, ii; tenuifoUa, 12; pauci- 
flora, 12 

Stereocaulon, 287; paschale, 289; to- 
mentosum, 289; tornentosiim simplex, 
289 

vStereophyllum Howei, 35 
Sterigmatocystis niger, 137 
Stevens, N. E. Dioecism in the trailing 
arbutus, with notes on the morphology 
of the seed, 531 
Sticta pulmonaria linita, 291 
Stictolejeunea, 270 
Stramonium, 94 
Strawberry, pine, 361 
Strobilites, 420 

Studies on the Rocky Mountain flora*—’ 
XXV, II 

Stylopappus grandiflorus, 18; laciniatus, 
18, 20, 21; laciniatus longifolius, 2:1 
Subjugae, 83 
Suffruticulosae, 356 

Supplemental description of Euphorbia 
ephedromorpha. A, 343 
Swertia palustris, 239 
Sympetalae, 540 
Synthyris alpina, 239 
Syrrhopodon Bernoullii, 33; brachyste- 
loides, 33 

Taravalia, 295-297; aptera, 296 
Taraxacum, 21; angustifollum, 21; dume- 
torum, 21, 239, 240; leiospermum, 21 
Taxilejeunea obtusangiila, 215, 217, 218, 

■ 222 

Taxit helium planum, 36 

Taxodiuni, 235; distichum, 227-231, 235; 

imbrkarium, 225, '226. ,228, 231, 235, 
Telesonixjamesii, 237'' ' 

Teratological fruits of Ptelea, 385 
■Te'traneiirls, 16; lanata, 239 
Thalictrum, alpinum, ',339,, 240;,piirpuras" 
.'.cens,,,382' .. 

Thelotreraa lepacimiim, 290 
Thinnfeldia, 403. 404; rhomboidalis, 404 
Tlilaapi coloradense, 239 
Thyrsopteris, 409 

Tillandsia tenuifolia, 516; usneoides, 225“ 
■; "2 2 7, ,'■229, 231, 234,: 5 :r 6, 51:8, 

Tonestus pygmaeus, 239 

Tragopogon Dandelion, 16; lanatum, 16; 

virginicum,' 16' . 

Trautvetteria caroHnensis, 233 " ■ 
..Tnchosteliunifluviale, 36' ■ ■ 

■ ■'Trifolium dasyphyllum, 239; naniim;'239 
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Trilisa odoratissima, 226 
Trioniim, 95 

Trisetum subspicatum, 239 
Troxinion, 16, iS; arachnoideum, 18, 21; 
arizonicum, 19; aiirantiactmi, 19, 237; 
eiatum, 19; glaucum, 17; giaucum 
dasycepbaium, 17; glaucum laciniatum, 

1 8, 21; gracilens, 18, 19; gtacilens 
Greenei, 19*, graiidiflorum, 18, 20, 21; 
grandiflomm laciniatum, 21; grandi- 
dorum obtusifolium, 20, 21; gratidi- 
floriim tenuifolium. 20, 21; laciniatum, 
17, iS, 20; montaniim, 20; piimilum, 17;. 
purpureiim, 18, 19; roseurn, 17; vil- 
losum, 17 

Trypethelium cruentum, 516 
Two new species of edible fruits from 
Mexico, 145 

Two new species of Opuntia, 141 
Ulmus sp.,''227' 

Ulva decofticata, 494; fasciata, 490; 
Lactuca, 490; Lactuca rigida, 490; 
Linza,' '4904 rigida, 490 " 

Urabiiicaria hyperborea, 291; Mulilen- 
foergii alpina, 2914 pustulata, 291 
Umbilicariaceae, 291 

Upon assimibition of atmospheric nitro- , 
'.gen'by tungi,' 135: ' 1 

'Urceol'aria scriiposa, 290 | 

Uredineae, New Species of, 369 , 
Ilromyces^ aemulus,.' 373, 375; agnatus, 
378; ambiguus, 374. 376; aterrimiis, 
374; aureus, 374, 3755 blcolor. 374 * 376; 
Hordei, 377; Houstoniatus, 376; Ja- 
trophae, 378; major4377; minimus, 377; 
mysticus, oaxacantis, ■^■378;" pri- 
maverilis, 376; probus, 376; retic.ulatus, 

■ 376; Sisyrinchii,;;376. 

'■ Usnea pHcata, 292'', 

Usneaceae,: 291 ' 4 

Vaccinium' vacillans, 433 . : 
yaccimoideae,' 540 V; ' 

\yalyata wlrens, ,33,1 
: Vaseya comata,''3i9 ' ' . ■ 

■■.Veronica, alpina, 239,, ■ ,240. ;■' 

Viburnum, 339 

Viola affniis, i, 2; amorphophylla, 3, 4; 
arvensis, 197, 198; asanfolia, 195; 
blanda, 7-9; Braincrdii, 8; Brittoniana, 
5, 6, 9; canadensis, i, 191, 194, 197; 
chalcosperma, 2; clandestina, 195; con- 
spersa, 195-197; cucullata, 2, 3, 7; 
cucullata X fimbriatula, 3, 4; debiUs, 
196; dentata, 4, 5; denticulosa, 7; 
Eggiestonii, 9; emarginata, 4, 7; 

eriocarpa, 194, 197; esculenta, 2, 9;, 
fimbriatula, 2-5, 7, 194; fimbriatula X 


I palmata, 3; liastata, 191;' 193, 197; 

I hastata glaberri,ma, xp'C; hirsutula, u>2; 
incognita, 7-9; incognita, Forbesii, 8 ; 
insignis, 6; labradorica, 195; lanriHilaia, 
7;Langloisii, t; Laugloisii pedatiloba, 
lobata, 192; multlcauMs, 196; odorata, 
196; pallens, 7; palinata, 3. 7; peilala, 
6, 9; pedatilida, 6, 7, 9; l\>rteriana, .4 
S; iirimulifolia, 5, 7; {uiniulifolia 

australis, 7; })rimiilifo!ia villosa, 7; 
pubescens, i, 194,, .107; piuK!tat.a, 195, 
196; Rafinesquii, .197; renifolia, 7, 8; 
repens, 195; rostrata, 196, 197; rotundi- 
folia, 195; vsagittata, 2, 4, 5, 7, 194; 
sagittata emarginata, 5; scabriuscula, 

1 , 194; septcmloba. s 7. O;sororia, 195; 

striata, 192 •■194, 196, 197; tenuipes, 
193; tripartita, ,191, 192, 197; tripartita 

giaberrima, 192 194, 197; ullgin{,»sa, 

195; vianim, 2, 7; villosa, 2, 7, 192; 
vittata, 7; Waiteri, 1:92, ,196, ,r97 
Vitia rotundifolia, 516 
Vittaria, 154-190; elongata, 189; Gard- 
neriana, 166; intiniiuirgirialis, 165, 170, 
176, 178, 180, 187, jK 9, ion; liiUMda, 

. ■ 165, i:66', T77, r78; mmima, ■ I'dq-tdO, 
178, 188; minor, 165; Orbignyana, lOO; 
xmsilla.;, 165; remota, 163, io6, r;6 
178, 180, ■ 183, 187 190. 275; scoio- 
pendrina, 1,89; vscalirida, 188; sikki- 
mensis, 164, .178 180, i8g; stipitata, 
166. 188 

Vittarieae, 153, 15H; genera, 158: general 
considerations, 182; ontogenetic .stages 
of, 176; pliniseriat.e genera of, 167; 
tribal charactcjrs, 155 
Vjttarieae: their exi('rnal morphology, 
venation, and relationships, The g<'nera 
.. .of the 'fern 'tribe, 153 

Westicr, p. J, rontrilmtions to tlu* 
history and blhliogniphy of tiu' nsselle, 

■ ' 9-i.v-'.-:.' 

Wid'dringtonites 'siibtilis, 4213' 422 .' " 
'Wi'LLiAMSi,. RfS. ' ■ .Pauairia nioisases,' 33 ; 
WibsciN,.' -'P, , ' Notes;', ori',' ,R'td:;aceae‘'-"’''V 

Species characters in Plelea am! 
Taravalia, 295 

'WtXUJBO.RN, W. 1 ,. 1 kwebqunent of tin* 

. .'■embryo;' '.sac.; a,ncT't}iKl(JSpe,r'm::'';' In 

seedless persimmou.s, 37(^ 

Woodsia ilvenstvS, 72; obtusa, 73 

Yukon region, List of lichens erdlected 
in the, 287 

\ ■■Zizania ''aqfua^'tica,:;2,277; 

: ' ’Zi^ia;''cdrd'atai ftn 










CYATHEA MULTIF'LORA J. E. Smith 




Indian Agricultura! Research Institute (Pusa) 

LIBRARY, NEW DELHI-110012 

This book can be issued on or before 

Return Date Return Date 




